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VIEWS, NEWS AND INTERVIEWS. 


\ recent largely attended electrical meet- 
in Chicago, called to consider matters of 
eat importance to those present, was hon- 
ed by the sudden entree of a self-important 
ntleman to their deliberations in the midst 
spontaneous applause intended for the 
eaker then holding forth. This was 
ceived by the visitor as a tribute to himself, 
which he responded with many bows. 
ie assemblage, alive to the situation, and 
ing the humor of the affair, increased its 
monstrations with the result that the 
ipient nearly doubled himself in his pro- 
acknowledgments. He, perhaps, is 
t aware to-day that he was but an inci- 
nt 





In some sections of England coal is selling 
$15 per ton with prospects of the price 
ng higher. 

It is reported that a State telephone will 
n be established in Finland. It is under 
itemplation to connect the towns of Abo 
{ Viborg, and the preliminary work has 

ready been commenced. The line, which 
| prove of considerable military import- 
e, will follow the coast, and it will be 

lilt for account of the State. The cost is 
pected to be some 100,000 Finnish marks. 





Engine No. 225 of the Pennsylvania’s new 
iss P, with 78 inch wheels, did some fine 
inning a few days ago, having reached the 
ed of 90 miles per hour, and averaged 
er 87 miles per hour for several miles. It 
ran 65.2 miles (including six slow-ups) 
62.75 minutes, and from a standstill at 
y View it ran to Chases, 11.4 miles, in 9 
i1utes and 39 seconds. 





lt. R. Dobell, a wealthy Quebec capitalist 
| president of the Canadian Atlantic Cable 
mpany, bas just returned from England, 
here he received an offer for laying the 
npany’s cable from a point at the Straits 
Belle Isle to a point on the west coast of 
land. Mr. Dobell says that the capital 
juired is $2,500,000, of which $500,000 
‘been paidin. A meeting of the Cana- 
ian directors will be held in a few days to 
nsider the offer. An effort will be made 
induce the Dominion Parliament in the 
ming session to grant a subsidy toward 
‘ablishing direct cable connection between 
nada and Great Britain. It is believed 
iit the British Government also will assist 
the enterprise, which will form a link in the 
cable communication England expects to 
secure with Australia over British cables and 
British territory. 


( 





Acting Superintendent Pugh, of the Immi- 
gration Bureau, on November 4, detained 
James Ingram, an Englishman, from land- 
ing at Boston, Ingram represented himself 
as a cable and telegraph operator, and showed 


a letter written by Joseph B. Beard secre- A Striking Tower Clock Operated by 


tary of the Central and South American Tel- 
egraph Company, of New York, offering him 
a position at $90 per month for a term of 
three years if he came to this country. This 
was construed by the commissioner of immi- 
gration at Boston as a contract, and there- 
fore a violation of the immigration law. 
This view was upheld and Ingram bas been 
ordered deported, 


MHA» 





Electric Motors. 

The electric motor has been made to per- 
form a great variety of work formerly done 
by manual labor. Not only has it taken the 
place of horses for propelling street cars, and 
the small engine for driving machinery, but 
it is even in use in the church for furnishing 
wind for the organ, and to wind up the pon- 
derous weights of the town clock. 


STANDARD ELEcTRIC TimE CompaANy’s STRIKING TOWER CLOCK OPERATED 
By ELectric Morors. 


Our London contemporary, Lightning, 
reproduces in its reading columns the strik- 
ing advertisement of the ‘‘ Maggie Murphy” 
lamp recently inserted in the ELECTRICAL 
Review by the Pennsylvania Electric Engi- 
neering Company, and comments on it by 
saying that we may soon expect the ‘‘ Ta-ra- 
ra-boom-de-ay ” accumulator and the switch 
‘** That Broke the Bank at Monte Carlo.” 


Among the recent uses, however, is that 
made by the Standard Electric Time Com- 
pany, of New Haven, Conn., in operating 
their tower clocks mentioned in the ELKc- 
TRICAL REviEw a short time since. The 
clock then described operated only the 
hands, but called forth the necessity for 
something to operate the striking apparatus 
for tolling off the hours of night, which has 








now been brought out by this company in 
the form of a complete striking tower clock, 
a cut of which is shown herewith. 

Two electric motors are used to operate 
this clock. The motor used for driving the 
hands is connected by a gear and worm toan 
upright shaft, on the top of which is the 
usual gearing for the dial works. Themotor 
circuit is closed every minute by a pair of 
magnets connected to a fine self-winding 
regulator, and after making the required 
number of revolutions to move the hands 
through a space of one minute on the dials, 
breaks its own circuit and there rests until 
the regulator closes the circuit on the next 
minute. 

A larger size motor is used to operate the 
striking mechanism, and its size varies 
according to the weight of hammer to be 
used. In this case the circuit is closed once 
an hour, and after striking the required num- 
ber of blows breaks its own circuit, where it 
rests until the circuit is again closed. 

Some realization of the labor saved by this 
arrangement may be gained when it is under- 
stood that in the ordinary tower clock oper- 
ating four pairs of 6 foot pointers, and 
striking the hours ona 1,000 pound bell, 
requires from 1,500 to 2,000 pounds of 
weight that must be wound up every eight 
days, besides the regulating necessary to keep 
it correct, which, owing to the extremes of 
temperature, makes accurate time impossible. 

One of the most important features of this 
arrangement is the use of the ordinary open 
circuit batteries for operating the motors. 
The motors are so wound that but a small 
amount of current is used, and they will last 
from one to two years without removing the 
elements, which consist of only sal ammo- 
niac and zinc; and only 10 cells are required 
for operating the hands of four 6-foot dials. 
The number used for operating the striking 
mechanism varies according to the weight 
of the hammer used. The speed of these 
motors is very low, the efficiency high, and 
so arranged that they will always start even 
with a dead load. 

By dispensing with the ponderous weights 
used in the ordinary clock, the weight in the 
tower is greatly reduced. The electric 
tower clock complete, as shown, will 
weigh about 400 pounds, while a weight 
clock suitable for similar work will 
weigh from 1,500 to 1,800 pounds, exclusive 
of weights. Another advantage also of this 
arrangement is the fact that secondary dials 
may be operated throughout the building 
from the same regulator, which being placed 


in some office in the building where the 
temperature is comparatively the same, will 
keep much better time than a clock that is 
placed in the tower and exposed to the great 
extremes of temperature. Both the time 
and striking machinery is very simple; being 
operated directly by gears, it is not liable to 
become disarranged in any way. 

The company is now placing one of these 
clocks in the tower of the Waterbury Clock 
Company’s new building at Waterbury, 
Conn. 
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The Evolution of the Fixture Art and 
Decorative Illumination. 


READ BEFORE THE ASSOCIATION OF EDISON 
ILLUMINATING COMPANY, AT NEW YORK, 
AuGusT 12, 1891. 


BY LUTHER STIERINGER. 


The widespread introduction of the incan- 
descent electric light bas not, up to the 
present time, developed all the features or 
applications to which it is adaptable, as a 
flexible means of artificial iilumination, nor 


ELECTRICAL REVIHW 


Julius Africanus minutely describes a 
mode of spelling words by a telegraph of 
fire signals, 

In Brumoi’s account of the ‘‘ Theatres of 
the Greeks” it is stated that fire signals 
were used to communicate the events of 
wars and to direct the commencement of 
battles. This description of signals was 
even anterior to the use of trumpets. A 
priest, crowned with laurels, preceded the 
army, and held a jighted torch in bis hand. 


.He was respected and spared by the enemy, 


even in the heat of battle. Hence the old 
proverbial expression for a complete defeat, 





ANCIENT PoRTABLE O1L LAmMP.—THE Dove 


has it shown a reproduction of all the effects 
produced by gas, oil and candles. Unques- 
tionably it has a greater scope than these. 
It has already disclosed capabilities for many 
original adaptations beyond the sphere of 
any other light. 


SIGNALS OF FIRE. 


In the opinion of many savants, fire and 
language are coupled as the twin character- 
istics common to humanity every where. 


SENT Fortu sy NOAH. 


that even the very torch-bearer had not been 
spared. 

Hence, also, it seems highly probable that 
the usage arose of representing discord with 
inflamed torches. 

The Chinese, like the ancient Scythians, 
communicated intelligence by lighting fires. 
Polybius gives the general appellation of 
‘*Pyrsia” to the signals then used, indi- 
cating that fires formed the principal means. 

Agamemnon signalled by beacon fires to 

















ANCIENT Orn LAMP FROM THE MusEuM AT NAPLES.--THE EARLIEST OF THE 
Foot-Licuts. 


Almost as far back as the dawn of human 
history light was recognized as a favorite 
means of expressing ideas. It involved the 
expenditure of but little energy and was 
practically instantaneous in its transmission 
of intelligence between distant points. The 
signal fires which from the hilltops of 
ancient times gave notice of the movements 
of an enemy, or conveyed to the watchers 
other information of equal importance, 
varied in size from the torch to what might 
be termed a small conflagration, and, by 
numberless shades and modifications, con- 
veyed ideas equally diverse. 

From the days of Job, the prince of the 
rock-bound city of Petra (a city lost to civi- 
lized knowledge for thousands of years), 
whose career is recorded in the oldest of the 
books of sacred history, the fire of the light- 
ning flash was recognized as a signal of 
avger from an offended Deity. 

The Jewish prophet Jeremiah, 588 years 
before the Christian era, proclaimed: ‘‘O, 
ye children of Benjamin, gather yourselves 
to flee out of the midst of Jerusalem, and 
blow the trumpet in Tekoa, and set up a 
sign of fire iu Bethbacceren ; for evil appear- 
eth out of the North, and great destruc- 
tion.” 

It is written that while the Israelites 
wandered in the desert for 40 years, a pillar 
of fire went before them as their guide by 
night when they traveled, and rested upon 
the Tabernacle when they camped. 

Homer compares the lambent flame which 
shone around the head of Achilles to the 
signals made in besieged cities by clouds of 
smoke in the daytime, and by bright fires at 
night, as certain signals calling on the 
neighboring states for assistance, 


his distant queen the news of the fall of 
Troy, 1,084 years before the Christian era. 


THE EARLY SUBDIVISION OF LIGHT. 


It is singular that this primordial invention 
(artificial illumination), which is one of the 
expressions of the superiority of man over 
all nature, and distinguishes him even in 
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And who could stand the test of the virtues. 
There is no corner or nook that I have not tried 
Since nature placed me here below ; 
But the more I am frayed and the more I am 
Olished, 
I Relieve in my own mind all the world is in its 
dotage.”’ 


The triumphal march of conquerors 
and the nuptial festivities of kings and 
princes have for many centuries been con- 
sidered incomplete unless this universally 
useful aid lent its enlivening influence to 
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fathers it seemed a great step in advance— 
and for their epoch they were right—and 
they were long contented with it. There 
were no other luminaries to light the glories 
of Versailles, and the plays of Moliere, of 
Racine, and even of Voltaire, were produced 
by the light of candles, six to the pound. 
Candles in the corners of windows long 
guided the traveler through the streets of 
cities. Lanterns for public lighting date 
from the middle of the seventeenth century 





EARLY Form or Bracket Or LaMp.—FORGED AND ORNAMENTED IRON. 


grace the occasion. From the thousands of 
torches which gave the ruddy glare to light 
the Roman general’s return to his native 
city, to the bursting rockets, whirling 
wheels and ever-changing designs in colored 
light, which are so common to gala occasions 
in our own time, man’s type has been taken 
and his lesson learned from the midnight 
sky; number, mass, diffusion marking the 
advancement from the bonfire of the savage 
to the pyrotechnic displays of the most 
civilized nations of this age of progress. 
TORCHES AND OIL LAMPS. 
This principle (the sub-division of light),so 
universal in all forms of exterior illumina- 
tion, was early copied and applied to interior 
spaces. The huge fire-places of the olden 
days, which were depended upon as much 
for light as heat, were supplemented and 
then supplanted by supports upon which 
torches were arranged about an apartment to 
be lighted. These in turn gave way to the 
smoking oil lamp, but even among the most 
civilized nations of antiquity, the Greeks 
and Romans, this mode of lighting existed 
in almost as barbarous a form as among the 
savage tribes. The suspended bronze lamp 
or the candelabra in carved bronze of the 
time of the Roman emperors was not much 
pleasan'er or Jess smoky than the torch of 
resinous wood with which the first known 
meu lighted their abodes—those men whom 
history ignores. and whom geology has, 
during the last 50 years, resuscitated. Of 
this Roman order were probably the lamp 
which, according to the ancient Jewish rites, 
was kept perpetually burning, and in 
Solomon's temple at Jerusalem the seven 
golden candlesticks or standing lamp sup- 
ports, one of the earliest recorded structures 
by which lights were grouped for decorative 
effect, formed at once (though composed of 
these same oil lamps) an object of beauty 
atd religious symbol. 


THE ADVENT OF CANDLES. 


It was only at theend of the twelfth century 





EARLY MopDE OF MANUFACTURING CANDLES. 


his lowest estate from the animal, has been 
one of the last to attain perfection. 

The French of Reguier tells the story in a 
charming manner, of which the following is 
a free translation : 

“Hundreds and hundreds of times I have taken the 
lantern in my hand, 
Seeking at full mid-day among the human race 
A man who was a man in fact and in look, 


that the great novelty of a light-giving solid 
material to replace oil, the tallow candle 
made of sheep’s fat, was known in England. 
Its original form has been handed down to 
the present day, but its use was at first very 
limited, and it was only in the time of 
Charles V that the French adopted it in the 
mansions of the wealthy. To our fore- 


only, and not until 100 years later were 
they surmounted by a reflector to prevent 
the sky from receiving a large portion of 
their light. 

The discovery of the composition of fatty 
bodies by Chevreul, in 1811, made it possible 
to extract from tallow the best of its light- 
giving elements, stearic acid. He took outa 





THE SEVEN GOLDEN CANDLESTICKS OF THE 
ANCIENT JEWISH TABERNACLE. 


French patent for his process, which, how- 
ever, was not commercially successful. 
Other French chemists succeeded, in 1825, 
in manufacturing stearine candles, and in 
1831 two young physicians, MM. de Milly 
and Matard, sold the first of the ‘‘star 
candles,” which soon became famous 
throughout the world. 

Thus, seven centuries have passed since 
this means of lighting was first introduced, 
and yet to-day the candle is the standard of 
illumination. 

THE ERA OF SUSPENDED FIXTURES. 

The development of methods of suspension 
for sources of artificial light has been adeeply 
interesting one, and this more especially 
because confined to « comparatively recent 
period of the new civilization which has so 
rapidly progressed since the dawn following 
the Dark Ages. 


Oil and Chain Fixtures.—The earliest form 
of a suspended light was that known ip 
religious rites as the ‘‘Sanctuary Lamp,” 
usually a cup or basin, pendant frum chains, 
and containing oil or fat and a floating wick. 
The medizval types were usually arranged 
with reference to three points of support, 
and to-day it is a travesty on sacred tradition 
to make a “‘Sanctuary Lamp” in any otber 
way than of a basin, supported by three 
chains meeting above it. More elaborate 
forms of such lamps have had subsidiary 
arms carrying small or accessory sources of 
light. 
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Illumination proper should be considered 
as having always been accomplished from 
centers pendant. In this we would, of 
course, include brackets, or candlesticks, 
which are structural in character, and could 
not be regarded as portions of acomprehensive 
system. Inthesesuspended centers, there was 
no requirement for the supply of energy out- 
side of the fixtureitself, the material employed 
in the production of light being furnished 
by special service at proper intervals. The 





ELECTRICAL REVIEW 


with a hook, eye or other device, leaving it 
free to move, the shaft generally being a 
skeleton or tube surrounding the solid rod, 
In neither of these cases was it essential to 
a or convey anything to the point of 
ight. 

This period extended down to the advent 
of gas, and until that time the art of making 
tubes was not sufficiently developed to 
allow of any departure from this construc- 
tion. It has only been within a few years 
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BronzE CANDELABRA AT THE CATHEDRAL OF MILAN. 


earliest fixture showing a departure from 
three chains converging to the ceiling, or 
merging into a single chain, is a rod acting 
as a support for the converging points. In 
the early history of the art, iron rods were 
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BRONZE SANCTUARY LAMP ILLUSTRATIVE 
OF THE EARLIEST ForM oF SUSPENDED 
Lieut. — Cuurcn oF STA. MARIA DEL 
Poro.o, Rome. 


not made sufficiently long to make shafts in 
one piece, and hence chain was the more 
common form. 

Candelabras.—Later on, in the time of 
Louis XVI. these primitive pendants devel- 
oped into candelabras, built with solid iron 
shafts, rigid at the base, with arms diverg- 
ing equi distant, so as to divide or equipoise 
the weight. Such a structure was suspended 


that lap-welded tubes could be depended on. 
The first pipe of this character was manu- 
factured at Reading, Pa., as recently as 
1846. Mr. C. Hennis, who took an active 
part in the electric work at the New Orleans 
Exposition, was employed as their superin- 
tendent. 

Chandeliers.—It was some years after the 
introduction of gas before pipes could be 
used as skeletons of the modern gas fixture. 
Cornelius is considered as the father of the 
candelabra in this country, he having intro- 
duced multitudes of forms from 1835 to 
1840, and he should also be credited with 
having developed the modern gas fixture. 
Here, instead of supporting the light-giving 
material, he was obliged to introduce into 
the fixture, channels for conveying the 
medium from outside sources. The first of 
this class was usually made of brass pipe. 
combined with castings, cored, or made 
in halves or sections, and given the neces- 
sary distributing chambers and channels. 
These semi-cylindrical sections were brazed 
together by lips or edges, which were after- 
wards removed. 

The development of the tube bas always 
been a special and separate art, involving 
particular information and experience in 
metallurgy and manipulation. 

In former years a distributing chamber at 
the base of the circular stem was considered 
indispensable to the chandelier. It is still 
maintained in Europe, but has for years 
been entirely omitted in this country. 

In early practice, no “fittings” were used, 
as we now understand the term, but only 
saddles of cast brass, with the outlets brazed 
on. This practice in gas fitting survived at 
as late a date as 1850, and specimens are 
now in existence. There was no standard 
thread, these saddles being bored and the 
threads cut upon them in any manner 
which happened to be devised by the par- 
ticular workman, in accordance with his 
individual ideas. 

This was also about the time that the solid 
die, which admitted of standard threads, 
came into use. 

The threads were made formerly entirely 
by the old split dies, and this method of 
making the thread, with no standard, was 
carefully preserved as a matter of business 
policy so as to prevent repairs to a fixture by 
any other than the manufacturer. 

Solid dies did not come into permanent 
use until within very recent years. 

(To be continued.) ~~ 


TELEPHONE CHAT. 


f. Tuesday, October 31, 18938, marked the 
completion of the telephone circuit between 
Butte and Missoula. The new line is a com- 
plete metallic circuit. It represents an 
investment of $50,000 and is one of the lead- 
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The bureau of the American republics has 
been informed of the completion of changes 
in the telephone system of the City of Mexico, 
with a view of ridding the streets of the 
insecure net-work of telephone wires. This 
has been done under the direction of Mr. J. 
E. Torbett, formerly engaged in telephone 
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ing enterprises put through in Montana this 
year. 

The Erie Telegraph and Telephone Com- 
pany will pay a quarterly dividend of one 
per cent. by check mailed to stockholders 
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CANDLES ABouT 1787. 


work in Charleston, S. C., and Atlanta, Ga. 
The new system consists of grooved cables 
on which the wires are placed. Iron poles 
have been substituted for the wooden ones, 
which were regarded as unsafe. The system 
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GALILEo’s BRONZE CHANDELIER.—CATHEDRAL AT Pisa, ITALY. 


Among the suspended chandeliers of the XVI century, it is interesting to recall that famous lamp of 


the Dome of Pisa which gave rise to one of the most beautiful discoveries of modern 
a work of art, but it is also celebrated in the history of the sciences, 


ages. It is not only 
If tradition is to be believed, t 


was while looking at it that Galileo conceived the first idea of the pendulum. The learned Buet thus 


related the anecdote: 


“About 1562, Galileo, at the age of 18 or 20 years, being one day in the metropolitan church of 


Pisa, noticed the regular and 
and proved it by repeated experiments. 


riodic movements of a lamp suspended at the Be the dome, 
He immediately understood what use could 


made of this 





phenomenon for the exact measurement of time, énd this idea never —e of his memory; he made 
observati , 


use of it in 1568 for the construction of a clock designed for astr 


November 20, 1893, that are of record at 
noon, Saturday, November 11. The stock 
books were closed at noon, November 11, 
— will be opened Monday, November 20, 
1893. 


extends to a number of suburban towns and 
also to important points in the interior, such 
as Guadalajara, Puebla, Oaxaca, Vera Cruz, 
Queretaro, Zacatecas, San Luis Potosi, Mon- 
terey and Saltillo. 
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Breguet System of Calling Device for 
Telegraphic and Telephonic 
Purposes. 


It isa matter of general knowledge that 
frequently managers of telephone and tele- 
graph companies are debarred from con- 
structing new, or extending old, lines because 
the expense of constructing such additional 
lines is in no proportion to their earning 
capacity. A great many inventors have 
lately exerted their ingenuity to provide 
means for allaying or overcoming this draw- 
back, and the most natural expedient has 
been to employ devices which enable several 
subscribers to be served by asingle main 
line. Thisis also Mr. Breguet’s fundamental 
idea. Each sub-station bas a device, consist- 
ing of akind of pointer telegraph, annun- 
ciator and the usual telephone outfit. The 
model, shown in Fig. 2, is adapted to serve 


ul 








Fie. 1.—BreEGUET CALLING DEVICE. 


13 sub stations, and the dial shows a number 
of sections, numbered from 1 to 13, besides 
one marked ‘‘ busy” and another ‘‘ unoccu- 
pied.” In its resting position the pointer 
stands on the last mentioned section. If a 
station desires to call No. 1, it is sufficient to 
press contact button M once. This action 
advances the pointer at each sub-station to 
the section marked No. 1, while the calling 
devices of the remaining stations are cut out 
of circuit, except that at the calling station. 
By means of the contact key the circuit is 
closed repeatedly until the pointer reaches 
the *‘ busy” section. At that moment both 
the calling and called stations are connected 
for inter-communication, all other stations 
though being in a derived circuit to the main 
line, cannot interfere. 

The action of pressing M permits C to 
contact with m, thus closing battery P, one 
pole of which, T, isearthed. The circuit now 
being closed, relay R at the calling station 
becomes operative and the current passes 
from 1 to1. .Atallother stations C remains 
on m, and the latter is connected to T and R. 
Consequently at all stations armature a is 
attracted, closing the local battery circuit P 
atc. This action excites the electro-magnet 
E, whose armature carries a detent, as clearly 
delineated in Fig. 2. In other words, each 
attraction of the armature moves the pointer 
one section. It will be seen that the toothed 
wheel, or ratchet I, in addition to the pointer, 
bears a metal pin g, which is placed at such 
a point that at a given position of the pointer 
it is enabled to contact with an elastic spring 
1, closing the circuit of the calling battery 
P2. The call bell at the called station con- 
tinues to ring until stopped by the sub- 
scriber, while the bell at the calling station 
gives one stroke for each closing of the con- 
tact at g. P3 is the microphone battery. 
Although this is a simple circuit arrange- 
ment for telephouic purposes, Mr. Breguet’s 
system becomes somewhat involved when 
adapted for telegraphic work. 


ELECTRICAL REVIEW 


The World’s Fair Reviewed. 

The Chicago Zribune, of November 1, 
devotes more than a dozen pages to a review 
of the work of the World’s Fair. Included 
therein is a series of letters or essays from 
the different officials of the Exposition, 
wherein each individual has crystallized the 
thought uppermost in his mind regarding 
the effect of the Exposition on the people 
and on the country. Prof. J. P. Barrett 
refers to the work of the Department of Elec- 
tricity in the following terms: 

I wish to comply with your request for a 
parting thought on the results attained in 
this department of the Exposition. I wish 
to do so primarily because it is your request, 
as I recognize the fact that the newspapers 
of Chicago have been the most powerful 
forces at work in behalf of the Fair. No 
other combined influence, or, indeed, all 
others, have done so much to bring about 
whatever success has been achieved. They 
have been, as it were, guiding and protecting 
genii, or, like an approving or protecting 
conscience, they have held up our hands 
when we were right andin aspirit of friend- 
ship have reproved us when their judgment 
was against us. While we may differ from 
the judgment passed by the Chicago papers 
many times, we have never impugned their 
motives, nor respected them the less because 
of those differences. 

Speaking of the department, i desire to say 
that we have accomplished the highest aim 
which the well-posted man could have set. 
We have not been the instrument for bring- 
ing out any great new principle, like the arc 
or incandescent light, telephone or dynamo. 
It seems that this is not an epoch of radical 
inventions. What we have done, though, is 
to demonstrate beyond question the commer- 
cial applicability of electricity in lines not 
heretofore mastered. Theincandescent plant 
in service at the Fair is not alone the most 
extensive but the most economical—to the 
contractor—and the most efficient ever con- 
structed, leaving out of consideration the per- 
fection attained in decoration. Its chief 
merit, of course, apart from careful mechan- 
ical construction of the machinery, lies in 
the fact that it employs what is known as the 
alternating system of transmission, which 
means to the financier a saving of immense 
sums in copper and the further possibility of 
lighting territory at long distances from the 
source of supply of power. 

One of the most powerful strides in elec- 
tricity isin the adoption at the Fair for the 
first time very large units in machines and in 
their operation by what is known as the 
multiphase system of transmission. These 
large machines, especially those doing away 
with shafting and belting, by being directly 
coupled to their engines, open really a new 
epoch in the direction of economy and 
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efficiency. Saving in friction, savivg in the 
expenses of operation, and saving in the 
first cost are among the advantages. Nearly 
all the large companies are going into this 
class of machine construction, and business 
competition will do the rest for perfection 
and progress. 

Motors for power service bave been 
demonstrated in greater variety than ever 
before. Beginning with the operation of 
the sawmills used in the period of construc- 
tion, and ending with the tiny motors oper- 
ated by exhibitors in an infinite variety of 
ways, we have some of the possibilities of 
the future. 


The electric launches have demonstrated 
that this class of service is cheaper than by 
any other power. These boats have earned 
more money with less outlay in cost and 
maintenance than would have been possible 
with steam or any otber power. Moreover, 
they are cleanly, rapid, and in every way 
enjoyable. 

Cooking by electricity and its application 
for domestic purposes is also henceforth 
commercial if it had not been before. It 
may not be uninteresting to the public to 
know that electric cooking and other domes- 
tic applications of the current have been 
commercial for a good while and that the 
lack of success hitberto in these directions 
has been due almost entirely to fights over 
patents. 

I think these few words will indicate a 
train of thought for the intelligent reader to 
follow as an indication of the ends intended 
to be reached by me in the organization and 
execution of the work for this department. 

Prof. Barrett’s staff are thus referred to in 
the same issue of the 7ribune: 

Prof. Barrett’s first assistant in the depart- 
ment, Dr. J. Allan Hornsby, has been in the 
work from its inception, having beem 
appointed secretary of the department on the 
day that Prof. Barrett’s commission was 
approved by the directors. Mr. Hornsby 
has done the actual work of the department 
under Prof. Barrett’s direction, consulting 
with the chief on all matters at all times. 
Prof. Barrett’s position as City Electrician 
has made it impossible for him to give all 
his time to the work, hence the necessity to 
have 4 man with him in whom he had 
perfect confidence. Mr. John W. Blaisdell, 
General Superintendent, is best known 
before the foot-lights, having been on the 
stage for some years and having become 
famous in theatrical work with the best 
actors of the day. He was for some years 
manager of Hooley’s Theatre, and was with 
the best companies‘at all times. Mr. Blais- 
dell has had the thankless task of passing 
upon applications for passes for those in 
business with the department. 

Mr. W. W. Primm, engineer for the 
department, is a West Point man, and has 
been the brains of more than one large engi- 
neering project for which some famous 
engineer got the credit. He has been with 
Professor Barrett for nearly two years, and 
is in no small degree to be credited with the 
success of the department. Willis Hawley, 
one of the assistants, came to the department 
from the active management of a large 
station at Urbana, Ohio. He is an expert 
in every branch of the business, having 
secured his early training in the factory of 
the Western Electric Company, of Chicago. 
He can do anything from winding an arma- 
ture to building a station from his own 
designs. George J. Henry is an inspector of 
electrical service. Largely to his efforts is 
due the magnificent fire protection of the 
building, which has in it concentrated power 
enough to burn a hole in Lake Michigan. 
Mr. Henry is also an expert amateur pho- 
tographer, and has been taking the photo- 
graphs for Professor Barrett’s report to the 
Director-General. 

Orlando Shepard came to the department 
as Mr. Henry’s co-laborer in the inspection 
department from one of Prof. Barrett’s city 
lighting plants. Frank J. Sullivan and 
Stacey Butler are two young men through 
whose hands have passed every piece of 
apparatus that goes to make the electrical 
exhibit. They have kept all the records of 
the receipts of goods, and have delivered 
every piece, not one case having been lost. 
They have relieved each other for night 
duty, one or the other being in service 
during the whole twenty-four hours of every 
day since the Fair opened. Last, but by no 
means of least importance in the department, 
is the stenographer, George E. Moore. 
When the work of the office became too 
severe to be done by two young ladies, Mr. 
Moore was employed in their stead. 

In closing, it may be stated that Prof. 
Barrett’s men have been paid salaries, as a 
rule, in excess of those paid in any other 
department. He has insisted on the best 
men he could find, and has likewise insisted 
that they be paid for their services. One of 
the secret’s of Prof. Barrett’s success as an 
executive lies in the fact that every man in 
the department has specific duties to per- 
form, and is held toa strict personal account 
for their proper and prompt execution. 

obo —__— 


Another Lamp Suit. 


Judge Colt, of the United States Circuit 
Court, at Boston on November 4, listened to 
a motion for an injunction made by the 
Edison Electric Light Company against the 
Davis Electrical Works. The Edison people 
claim that the Davis establishment, which is 
located in Springfield, has been infringing 
the Edison incandescent lamp patents. 
Messrs. Fish, Richardson and Storm appeared 
for the Edison Company, and John L. 8. 
Roberts for the defendant. Judge Colt 
reserved his decision. 
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A New Electricity Meter. 

Dr. Batault, a Parisian established at 
Geneva, has invented a new electricity 
meter possessing some features of novelty. 
It is shown in the accompanying illustration, 
which, together with the following particu- 
lars, is taken from our London namesake. 

Essentially, it consists of an ingenious 
adaptation of Hipps’s electric pendulum. 
The armature K, at the lower end of the 
pendulum, is periodically attracted by mag- 
net M, as it is energized by current for a 
moment sent into it through a make-and 
break A, R, 7, 7. This pendulum is thus 
kept swinging constantly at the same fre 
quency. 

The pendulum works a ratcbet C, which 
turns an eccentric E; this eccentric works 
a sliding rod back against a spring. The 
forward play of the rod is restricted by « 
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wedge P, fixed on the core of a solenoii 
carrying the consumer’s current; this core 
is counterbalanced by weights, as shown in 
the figure, one weight acting with constant 
force over a pulley, the other acting as a 
pendulum L. 

The magnet D, with contact-breaker H, 
makes the circuit of magnet M, on switching 
in the first lamp, and breaks the circuit on 
switching off the last lamp, thus starting th« 
pendulum and stopping the pendulum so 
that no energy is consumed when no lamps 
are burning. 

The action of the meter is obviously 
simple; when no current passes, or only ont 
lamp is on, the wedge P keeps the sliding 
rod back out of contact from the eccentric, 
so that it only moves through a very smal 
distance during the short time it is in con- 
tact with the eccentric. As more current is 
passed the wedge moves down through a 
distance proportional to the increased 
current, and thus allows of a greater excur- 
sion of the sliding rod, the excursions 
of the sliding rod moves the first large 
wheel of the index train by a rachet, as 
clearly shown in the figure, and thus counts 
up the distance traveled by the rod—a dis- 
tance proportional to the current passed. 

The pendulum weight L is adjusted to 
cause the core of the main solenoid carrying 
the wedge to move proportional to the cur- 
rent approximately. : 

The connections between the electric 
supply (+) (—) and the various contacts 
and coils can be clearly seen. 

The mechanical arrangement of the parts 
displays considerable skill of a high order; 
the whole mechanism is carried on one solid 
rigid foundation plate of metal, forming a 
good stiff back-bone; the parts once adjusted 
will remain so, independent of changes of 
temperature and atmospheric influences and 
vibrations. 

This is a simpler meter than any of the 
other clock-work forms, and requires no 
winding up; and it is evident that apy 
ammeter could be substituted for the sole- 
noid and core, provided the wedge moves 
with the variations in current, 
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The Western Electric Company’s 
Luminous Sign at the 
World’s Fair. 

One of the exhibits of the Western Elec- 
tric Company, at the Columbian Exposition, 
received a great deal of attention from the 
general public. This exhibit, while in the 
line of what theatrical people call ‘‘ business,” 
was really remarkable in its ingenuity and 
construction, and answered the purpose of 
ittracting the popular mind. It appeared 
like a veritable writing on the wall. It con- 
sisted of a series of lamps arranged as shown, 

ceive the initials of the company’s name in 

ript outline. These lamps apparently are 

hted and extinguished by means of a 

ud that moves mysteriously along the 

h of the letters at their rear, and which, 

hough it does not touch the lamps, seems 

exercise some magic influence and causes 
n to break out into a brilliant glow. It 
es forward on its journey, writing on 
air the letters W. E. Co., and as it moves 
ig the lamps become illuminated. When 
sas reached the end of its journey and 
ted all the lamps in the series, the wand 
ns deliberately to move back in the 
rse direction but in the same path, and 
aguishes each lampas its point passes by. 
movement of the wand is automatic 
the precision of its movement renders it 
fescinating to watch. Asa matter of fact, 
only part that the wand has to play in 
little comedy is that of heightening the 
illusion. Itreally has no function to perform 
nd bewildering the uninitiated. The 
secret of operation of the apparatus is 
understood until the beholder has aban- 
1ed this idea and has grasped the fact that 
1 lamp is connected with the operating 
» or switch board, separately. Then all 
omes comparatively clear, and he will be 
iy to have explained to him the details of 
ration which are rendered comparatively 
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shifting rollers and pointer, are two collars, 
one at each end, which, when struck by the 
carriage, shift the belt so as to reverse the 
feed. Thus as long as the machinery oper- 
ates, the pointer moves back and forth, from 
right to left, and reversing from left to right, 
along the line of the letters, the pantagraph 
attachment causing it to follow their outline 
exactly. 

Behind the apparatus isa double switch 
board, whose surface above and below is 
traversed by two rollers. Spring jack pins, 
operating vertically, actuate a series of 
switches, one for each lamp, and turn the 
lamps on and off, one at a time. Two 
rollers, set one slightly in advance of the 
other and pressing against the upper and 
lower surface of the double switch board 
operate the spring jack pins. As the pointer 
moves to the right, the roller underneath, 
which is inthe rear of the upper one, as 
referred to the direction of travel, presses up 
the spring jack pins, closes the contacts, 
and lights the lamps one by one. The pins 
are so placed with relation to the mechanism 
that as the pointer points to a lamp, it is 
lighted or extinguished. When the end let- 
ter O is reached, the belt-shifting mechanism 
comes into play, the rotation of the feed 
screw is reversed, and the carriage begins to 
come back. As it does this, it will be seen 
that the upper roller becomes the rear one. 
It presses down, one by one, the spring jack 
pins, opens the contacts, and extinguishes 
the lamps, each lamp being extinguished as 
the pointer points to it. The effect of this is 
that the pointer seems to write and obliterate 
the name in its travel, and as the pointer is 
visible to the audience, many wise con- 
jectures are made as to its operation, induc- 
tion and all sorts of mysterious powers being 
invoked to account for the mystery. 

The larger figure of the cut shows the 
general disposition of the apparatus, while 


department of the Jersey City and Bergen 
Railway Company, saw the occurrence, 
jumped off a car and ordered the man not to 
touch the wire. He pulled a pair of insulated 
pliers from his pocket and cut the telephone 
line, thereby saving the boy’s life. 

In a recent communication from Mr. 
White, he says that the pliers he used were 
a pair of eight inch moulded mica pliers, 
made by the H. W. Johns Manufacturing 
Company, of 87 Maiden Lane, New York, 
and that the wire was cut quickly and 
easily, without the slightest shock to himself. 
Without the pliers, Mr. White writes, 
nothing could have been done to save the 
boy’s life. We think that compliments are 
in order, not only to Mr. White, for his great 
presence of mind, but also to the makers of 
the pliers, which proved to be of such good 
quality. 

The Berlin Iron Bridge Company Gets 
a Good Contract. 

The Turner & Seymour Manufacturing 
Company, of Torrington, Conn., have 
decided to build their new foundry of iron, 
and have placed the contract with the Berlin 
Iron Bridge Company, of East Berlin, Conn. 
The old foundry burned a short time ago, 
and the company bave determined to build 
the new foundry entirely of iron and brick, 
the side walls of brick, the roof of iron. 
The roof will be furnished by the Berlin 
Iron Bridge Company, of East Berlin, Conn., 
and will consist of iron trusses and iron pur- 
lins covered with the Berlin Iron Bridge 
Company’s patent anti condensation corru- 
gated iron. When completed, the building 
will contain no woodwork whatever, except 
the window frames and casings, so that it 
will be absolutely fire-proof, and it is the 
intention of the Turner & Seymour Manu. 
facturing Company to carry no insurance on 
the building, as the Berlin Company guar- 
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simple by having exposed to his view the 
internal mechanism, as appears in our illus- 
tration, which is from the Scientific American, 
to which we are also indebted for many of 
these particulars. 

ie wand or pointer is mounted ona slide 
rest or carriage, so that as the slide rest is 
traversed by a feed screw back and forth 
from right to left andi left to right the 
pointer is automatically moved, so that its 
end, by a species of pantagraph mechanism, 
follows exactly the outlines of the letters. 
Its motion in doing this is controlled by two 
sinuous grooves in planes lying at right 
angles to each other. These planes, with 
their grooves, are seen below the base of the 
pointer. Each groove receives a projecting 
piece, which, as it moves, actuates the 
pointer, 

The travel of the wand is effected by a 
feed screw exactly asa slide rest in a lathe 
'sworked. Onthe rod supporting part of 
the weight of the carriage, with its switch- 


the arrangement of the spring jack pins 
pushed up and down by one or the other 
roller, throwing the lamps in and out of 
action, is shown in section in the smaller 
figure. The pins are arranged diagonally, 
so as to secure the pushing up or down of 


them in systematic progression. 
-_——— ade 


Insulated Pliers Save a Life. 

A pair of insulated pliers, in the hands of 
a man with great presence of mind, was the 
means of saving a boy’s life in Greenville, 
N. J., recently. A gang of telephone line- 
men cut a telephone wire on top of a 
building and the wire fell across the trolley 
line in the street. The boy was on his way 
home from school and walked up to the 
wire, intending to hold it until the lineman 
came down from the roof. As soon as he 
touched the wire he sank to the ground 
powerless. A man ran out froma store and 
was about to grab the wire when Thomas 
F. White, connected with the electrical 





antee that if all the wooden flasks which the 
company use at any one time were piled in 
one place in the building and tired, the roof 
would suffer no damage. 





The Patent Office Report. 


The annual report of Commissioner Sey- 
mour, of the Patent Office, shows that dur- 
ing the last fiscal year the number of patents 
granted, including re-issues and designs, was 
23,471; trade marks issued, 1,884. The 
number of patents which expired during the 
year was 13,672, The receipts for the year 
from all sources were $1,288,809, and the 
expenditures, $1,111,444, leaving a surplus 
of $177,365. This is an increase in receipts 
of $20,082 and a decrease in expenditures 
for the year of $2,690. The total balance 
now in the treasury to the credit of the 
Patent Office is $4,279,805. Commissioner 
Seymour reiterates the complaints of his 
predecessors against the overcrowded con- 
dition of the Patent Office, and says that 
this congested condition and the defects in 
ventilation, light and heat are a public loss, 
and a daily wrong to the employés of the 
government. 
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A New Telephone. 


AN IMPROVED MAGNETO TELEPHONE IN- 
VENTED BY STEPHEN D. FIELD. 

One of the latest improvements in magneto 
telephony is the Field multidiaphragm mag- 
neto transmitter. In this instrument a num-- 
ber of independent diaphragms are placed 
within range of a common mouth-piece, and 
are connected mechanically with a bar arma- 
ture which rocks in a magnetic field. The 
invention will be understood from an exam- 
ination of the accompanying diagram. As 
will be seen, each diaphragm is mechanic- 
ally connected with an armature 1, which is 
pivotally mounted in a magnetic field, the 
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two extremities confronting the north and 
south poles of a permanent magnet. The 
pivot should be as near as possible to the 
center of gravity of the armature, so as to 
give the latter a neutral vibratory rate, so 
that it will not impose upon line any elec- 
trical vibrations due toa rate of its own. 
The permanent magnet will preferably be 
provided with soft iron pole-pieces, upon 
which the generating coils are supported. 
The armature is poised upon needle points 
entering pocketsatits longitudinal center, and 
will be normally strongly attracted by the 
poles of the magnet, thus keeping the cords 
or wires which connect it with the dia- 
phragm in a normal condition of strain. 
Each diaphragm is connected by a core or 
wire with an equalizing bar 6, which, in 
turn, is connected with one end of the arma- 
ture. The diaphragms are placed at the 
same distance from the mouth-piece. The 
coils 2 and 3 are connected directly with the 
line. 

Several important incidents follow the 
construction just described. One of the 
most important is that by reason of the arma- 
ture being independent, it may be given a 
sufficient cross-section to carry a large num- 
ber of lines of force. In ordinary magneto 
instruments the diaphragm being the only 
medium for varying the intensity of the 
magnetic field, and being necessarily very 
thin to be responsive to sound waves, pro- 
duces but slight variation in the intensity of 
the magnetic field; but with such a struct- 
ure as herein described, the cross-section 
of the independent armature may be 
made quite large, and any variation 
of ite position in obedience to the 
movements of the diaphragm will produce a 
wide variation in the strength of the mag- 
netic field. 

Another very important advantage follows 
from the employment of a plurality of dia- 
phragms. The energy developed by the 
voice in speech is transmitted to the whole 
body of air surrounding the speaker, and is 
capable of affecting any number of dia- 
phragms which may be brought witbin 
range of his voice, so that by employing a 
number of diaphragms the power of the 
instrument is multiplied in proportion to the 
number, and all co-operate, through the 
equalizing bar, in exerting mechanical force 
upon the armature ; therefore, the inductive 
power of the instrument is multiplied. 

It is said that this instrument compares 
very well in power with carbon telephones. 
It has been used successfully in transmitting 
and receiving over an 80 mile circuit, and it 
is thought will be capable of successful 
work over a much greater distance. 

jini 

The gross earnings of the West End Street 
Railway Company, of Boston, for October, 
showed very little change as compared with 
same period in 1892, 
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The Berlin Iron Bridge Company Gets a Good Royce & Marean. electrical supplies. .... 158 in such manner as to throw the armature good idea to throw the switch?” month 
ROI ir patte oe oacyenckaec vaimincions Cee eee meee cS into that form of vibration that characterizes a ‘ ; that is 
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nag = a Seavey reviccnss sereer eens ig Ce x 3. The combination, with an electro-mag- the inventor did as suggested, and all worked entire 
Ha a hows: = MOTE Spay deena bagie nani . Siemens & Halshe Electric Co., " net, of a plate of iron or steel, or other to perfection. Pacific 
Correspondence: Splitdorf, GC. F., electro-magnets...... 158 material capable of inductive action, which It would be easier to imagine than describ cage 
...8,, estern Letter in, Stanley Electric Mfg. Co., transformers. vi can be thrown into vibration by the move- e agine than describe Pair e: 
Wall Strect and the Blecirical Stock Market...’ 153 Washburn & Moon Mfc. Go., wi “1; Xi ment of surrounding air or by the attraction the professor's feelings; but he merely made ing of 
A One Volt Standard Cell... ---.-.+s++++++. 16 Wented—Areiamee.”...” WIFE. 60.004. os of a magnet. use of the following well-known saying of Cust 
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—— = ae Nept sas Around @ acsipinens it 155 Wilson, Fremont, electrician............+++. so that, without touching, they may be set of such importance, in the minds of all conduc 
NE erditeatar ricco doevrunincnese unethes as closely together as possible. present the W. 
Buffalo Electrical Society.. These are no 73 ff TS 5. The formation in an electric telephone eae . ‘ : is 
, Model duiteh Board ; = t the days for croakers of ‘ake ax aaa Cheah eae eae a i Turning round to his associates, he said display 
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———— ——— Engineering Company. — a ‘ ; . , pany that comes out strong the magnet nearest the plate. right, then go ahead. Follow that piece of to all i 
New York Subway Commission................. efore th Nic wi s othi ; . inati j 2lectric tele ara : a 
Tisctrical Mon yn A en on “El Gid"* vs the public with something good to 6. The combination, with an electric tele- advice and you will be saved many trials The 
Advance Information...........++..+++++.- offer is sure to be welcomed, Have confi- Phone such as described, of a sounding-box, 1 dis: intments.”’ Cuyah 
The Expiration of Edison's English Filament dence in yourself as well as in your neighbor substantially as herein shown and set forth. 9N€ Csuppolu ilies. , several 
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A Large Mine Pump ..........+..0«. pee TT eiitcodiaeall : vr phone, as herein described, the employment this piece of advice in dealing with matters shaftin 
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eee are ae... NI 158 tones to the readers of the ELecrricaL sounds to or from the telephone, substantially at Wis: eae Son setint ili pate cream 
oP eo f wo : : a tied 2 save yy a strict adherence $ 
Mistakes in Delivering a Telegram....... "“" "458 Review this week. There is much to inter- 8 Set forth. : ; ; ae eta installs 
Electrical Patents...... Re est vou fe What be eave. end Kh proves bis 8. In a system of electric telephony, the line. In all experimenting it is time saved saneah 
Finest =e by Trains in America... ........ x ae y : ee ae proves 41S combination of a permanent magnet witha that is time spent in making sure. and p 
Electric Light Flashes........ seeeerees sereeeees X faith in the prosperity of this country and plate of iron or steel, or other material capable ee we eal S ions will : 
a . A : : : : Stories of the progress of inventions wi equipm 
his belief in the return of the days of big of inductive action, with coils upon the end I I I aa cho tus bi way st 
INDEX UF ADVERTISERS. orders for good goods. or ends of said magnet nearest the plate, show chat the experimenter who has been J 
COVER PAGES. wie E substantially as set forth. careful in the details, being as sure as possl- P a 
. : : ‘ , atters 
American Electrical Works, 1 ‘ 3 “his ps as e 4 y t ~ 2 rrectness 2 Q steps, has 
American eee Down in Colbert, Ala., they have a new This patent has recently proved a stum- ble of the correctness of the small steps coe 4 
Ansonia Brass & Copper Co., wire........... ad kind of electric cells. They are in a jail bling-block to a number of infringers who made advances which have been slow, but exhibit 
Armington & Sims, engines....... .... «+... xvi Kanige : os > 2~0uslV s > § she > i cide on ¢ og i is, i 
Beacon Vacuum Pump and Electrical Co... i which has just been built, and the sheriff erroneously supposed that when the basic decided. It sivoonie — _—" — . . soe 
—. Electrical Supply Co., insulating — says it will be easier for the prisoners to get patent expired some months ago, the art that conservative inventors, while they ro aan 
Toe Pee ee ee eee eee eee 1 _ . - - 5 t=) $ ie * bs Cc 
Cc lattin & Kimball, Noval ine. lamps....... i out of purgatory than it will be to get out of of magneto telephony was thrown open to achieve results, do not accomplish as much Agee 
Ser hoemee, Sovcaraas oo Co., insulated wire. . at these cells after he throws the switch It is the public, but with the expiration of this as their bolder brethren who branch out the circ 
Eddy Electric Mfg. Co., motors....... i : ; aes ee ‘ atent both the receiver and the method of further into the realms of the unknown. the ut 
Empire China Works, porcelain specialties. xvi not exactly a storage battery, but then again , a : : : 2 i F ex litures arises novel 9 
Faraday Carbon Co..carbons....... ... =i it is when you think of it the second time transmission by undulating currents will be But then the question of expenditures arise mee 
Goubert Manufacturing Co., Stratton sepa- os ; matters of public property. It is to be and in this respect the conservative inventor Or ; 
Hil Electric Co, W. “wite hn boar a” Mrs. Elizabeth Shute, the widow of the B0ted that there are some other patents has the advantage. If such a thing were Americ 
i ectric Co., switch board ii . er . ’ P P . . “a . ‘ ¢ 
Hulbert Fence and Wire Co......... xvi late William Shute, who bequeathed the involving what might be styled ‘‘micro- possible there should be no limit to the and N 
Moose Altzed —— ins a electrical fountain to the city of Lynn phonic transmission” which will not expire resources of a practical inventor. His good in Chi 
I \ 9 bo SoeR POR eBeKsannpe coon J — ae The chia *% : ae ‘ : ie > oversteps strong | 
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A ie xvi i ‘ : ich contains ; > > i inve ry his burden, i 
Ridlon & Co., general machinery.....-...... xvi husband but ashort time. In her will she ag contains among others the following ee however, = st a om on 
Riker Electric Motor Co., motors, dynamos. i Sa, > : —s s.. Claim: and in many cases this is the lack Ol a a re 
Simplex Electrical Co., insulated’ wire...... i has carried out the same benevolent policy 6 eee oe ble funds. He is not able to draw on his bons, ij 
Stirling Co., boilers...........s0-seeeee. +++ xvi _as that of her husband, distributing $30,000 Anelectric speaking telephonetransmitter (045 brilliant future, and must work finenes: 
Waterhouse, Gamble & Co., arc lamps.....- i z Stati cb operated by sound-waves and consisting of a Oftumes rilliant future, anc 4 t at 
Westinghouse Electric & Manufacturing Co. xv to the hospital and otber organized charities pjate sensitive to said sound waves, elec- along in his quiet way waiting to realize # —_ a 
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Allis & Co., Edward P., engines............. iii veep Aig ah and adapted to increase and decrease the Will fail you_every time. Of course, i | animals 
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American Bell Telephone Co. ... < ; : : J resistance 0 e electric Circuit by the varia- | phets who “a 
iasstiaan Cniben Co. otens........ ‘" * %iq is contained in a portion of the city hall tion in pressure between them caused by the SUE of a result. There are no Pees thet origina’ 
Baker & Co., platinum.........+.+.ss+00.++. iii sre the accommodations a library vibrational movement of said sensitive plate.” have nothing upon which to bas noise I 
Barrett, John A., electrical engineer x where the accommodations for a library of E rophesies ‘It is difficult to foretell. Only neighb 
eevece . . r > ww : ~ 74 7 . , 
Berlin Iron Bridge Co. . tron roofs and build- nearly 100,000 volumes are entirely inade- Exactly what scope the courts will give = following upa chain of-reasoning, oF by by thro 
TERE DS. a Rr SEE xiii : a is claim. ; indee she it wi . 2 
Billings & Spencer G en” aa quate, many of the books being kept in the this claim, and indeed, whether or not it will adhering to definite laws, can an even at be thing I 
Bishop Gutta Percha Co. ., insulated wire. iii attic of the building. The large number of _ be sustained, is a matter of some doubt, and prophesied, but in following these absolute they we 
Brown Blectre Co.,cleat. eeeweres vies be persons connected with the General Electric much may be said upon both sides of the rules everything is a matter of consequenct, Then I 
Brill Co.. J. G.. traMWAY CAMS. ...ccseseeeesss XIV Company make an unusual demand for the question, but as the matter now stands this and may, therefore, if the re asoning be cor plode a 
Bristol Mfg. Co., voltmeter..............6606 viii latest scientific works on engineering and patent is a menace to users who look long- rect, be accurately determined not as a0 « rid our: 
Brixey, W. R., Kerite wire and cables..... . viii electricity at the Lynn public library, which ingly at carbon telephones, and it would be certain result, but as something whic, 4 prima 
Brush Electric Co. APPAratuB.........6600+ xiv : : 1 by all * 
Buckeye Engine Co., engines............... . aie requires an unusually large proportion of well for those who contemplate entering the the conditions do not fail, is boun . the kit 
Butler Hard Rubber Co., battery cells...... . vi so-called ‘‘solid” works for this institution. telephone field to bear it in mind. natural laws to occur. 
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CORRESPONDENCE. 


OUR WESTERN LETTER. 

gone of Chicago’s well-known supply 
houses will incorporate under a new title 
at the beginning of the year. 

The Chicago Electrical Association beld 
its first meeting of the season on Tuesday 
evening, Nove mber 7, in room 913, Masonic 
Temple and outlined a programme for 
future work. 

Obituary.—J ames W. Scoville, a resident 
ff Oak Park, a Chicago suburb, president 
of the Cicero Water, Gas and Electric Light 
noted for his philanthropic 
Pasadena, Cal., on Novem- 





Company, and 
works, died at 
ber 2. 

Mr. William Taylor, 348 Dearborn street, 
Ubicago, reports a gratifying increase in 
orders, and is so firmly convinced that the 
new year’s business will develop rapidly 
that he is arranging to handle several new 
specialties. 

Prof. 0. G. Dodge, chief inspector of the 
dectrical department at Jackson Park, was 
tendered a formal dinner at Kinsley’s, on 
Thursday, prior to leaving for Washington, 
where he will resume his official duties in 
the Naval Academy. 


The Standard Electric Company, Home 
Insurance Building, Chicago, are gaining 
the well-earned title of successful quiet 
workers, for they are daily booking orders 
for are lighting apparatus for both central 
sation and isolated plants, yet spend no 
tine boasting of their sales. 

The North Chicago Street Railway Com- 
pany lost their Racine avenue buildings by 
fire on Thursday, together with 43 cars and 
10 Connolly Belgian gas motors. The 
destruction was complete, the being 
ybout $75,000. Six gas motors are yet in 
service, and the destroyed machines will be 
replaced by motors of improved pattern. 

The Charles E. Gregory Company, 45 Jef- 
ferson street, Chicago, sold 33 dynamos last 
month, or an average of one daily ; a record 
thatis remarkable. A gratifying feature of 
these sales is that they are scattered over the 
entire country, from the Atlantic to the 
Pacific. Mr. Gregory purchased a large 
number of second-hand motors from World’s 
Fair exhibitors, which he is rapidly dispos- 
ing of at low prices. 

Cushing & Morse, the general agents for 
Kerite, have arranged an exhibit at their 
offices, 225 Dearborn street, Chicago, of the 
various telephone and telegraph cables, both 
submarine and aerial, electric light and power 
conductors and cords, that won the prizes at 
the World’s Fair. And suspended above the 
display are the official blue ribbons pre- 
sented by the jury of awards. A cordial 
invitation to inspect this display is extended 
to all interested in high-grade insulation. 
The Falls Rivet and Machine Company, 
Cuyahoga Falls, Ohio, have completed 
several orders for shipment to foreign coun- 
tries, including complete equipments of 
shafting, clutch couplings, pulleys, ete. In 
addition thereto, they have secured the 
cream of the heavy power transmission 
installations, and can point with pride to the 
remarkable records for efficiency, economy 
and perfect running secured from their 
equipment in electric light and electric rail- 
way stations. 
luminated Indian Clubs.—Mr. G. W. 
Patterson, with Cushing & Morse, 225 Dear- 
boro street, Chicago, is giving private 
exhibitions of club exercises with a pair of 
Indian clubs having 33 miniature colored 
incandescent lamps attached to each, eight 
on each of four sides and one on the top of 
theclub. A 110 volt current is supplied, 
the circuits being attached so as to allow of 
the utmost flexibility of movement. As a 
novel and attractive exhibition, it is certainly 
4 success. 

Dr. G. A. Gessner, vice-president of the 
American Carbon Company, Dayton, Ohio, 
and Noblesville, Ind., is a welcome visitor 
in Chicago this week. Dr. Gessner is a 
strong believer in the principle of thoroughly 
doing whatever work may be in hand, and 
he has endeavored to impress it on each indi- 
vidual in his employ, whether engaged in 
the preparation of the material for the car- 
bons, in grinding it to the proper degree of 
fineness, in baking at the proper tempera- 
lure, or in the careful sorting over of the 
carbons before packing and shipping. 

Cruelty to Cats.—The following isa bit of 
testimony given in a trial for cruelty to 
animals, in which a fine of $20 was imposed 
aod notice of appeal given: ‘‘ The device 
originated in my desire to abate the great 
noise made in our yard at night by the 
neighbors’ cats. I tried to get rid of them 
by throwing bootjacks and shoes and every- 
thing I could get my hands on at them, but 
they would come back again the next night. 
Then I got up this electrical device to ex- 
Plode a little powder and see if we could not 
tid ourselves of them permanently. I fixed 
4 primary battery so I could set it off from 
the kitchen, and when I touched the button 
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ELECTRICAL REVIEW 


the powder exploded. I did not put any 
meat there to attract them, as they came of 
their own accord. I did not intend any 
cruelty.” 

The Ansonia Electric Company report 
that they are in receipt of favorable replies 
to the proposition to turn over to the Chicago 
Title and Trust Company an amount of 
cash equal to 10 per cent. of the total 
claims ; merchandise to an amount the 
present market value of which shall be 
equal to 25 per cent. of the total claims, the 
market value of any article in no case to 
exceed the original cost ; and book accounts 
and bills receivable due the Ansonia Electric 
Company of a face value equal to 25 per 
cent. of the total claims. The Trust Com- 
pany is to distribute the receipts pro rata 
among the creditors, and the Ansonia Com- 
pany will be its agent until final settlement. 
There are said to be many of the creditors 
who fail to see where they come in on this 
proposition, and it is doubtful if a sufficient 
number will accept. 

The World’s Fair.—The Intramural Rail- 
way trains were withdrawn on Wednesday, 
and the removal of the elevated structure is 
now under way.—An average of only 2,000 
visitors a day are entering the gates.—The 
Ferris wheel is still the greatest revolver of 
the age, though carrying few passengers. 
The wheel cost $412,000, and the receipts 
have exceeded $600,000. Mr. Ferris bas 
many offers of a permanent location for the 
wheel from park commissioners in different 
cities.—The ‘‘ Empire State Express, 999,” 
the mammoth locomotive exhibited by the 
New York Central Railway, will draw a 
special train composed of Wagner coaches to 
New York city in a fewdays. An effort 
may then be made to reduce present records 
by running a portion of the distance at a 
speed of two miles a minute.—The aggre- 
gate figures of the Illinois Central Railway’s 
transportation service are most remarkable, 
and include, suburban, 9,559,791 ; World’s 
Fair, 8,779,393, and through trains, 1,003,- 
600. Total, 19,342,684 passengers. 

World’s Fair Notes.—Light and heat.—The 
only buildings now heated are the Adminis- 
tration, the Service and the Horticultural 
Building. Electric power is supplied only 
for the motors operating the big cranes in 
Machinery Hall, the elevators in the Admin- 
istration, Transportation and Manufactures 
Building. The receipts from this source for 
the five months euding September 30, aggre- 
gate $225,000, which is made up as follows : 
Light, $170,000; power, $30,000; com- 
pressed air, $5,000. All the lights have been 
cut off, save in the three buildings occupied 
by the clerical forces, and where patrol 
circuits are still maintained. The World’s 
Fair Steamship Company carried 1,758,665 
passengers to or from Jackson Park, but it 
is very doubtful if the business proved a 
profitable one. The electric launches carried 
839,757 paid passengers during the season, a 
daily average of 4,589, securing a gross 
income of $419,878.50, a fair proportion of 
which was profit. The steam launches car- 
ried 196,698 passengers during the season, at 
50 cents each, making an average of 1,075 
per day. for which they received the gross 
sum of $98,348. The gondolas carried 149,- 
192 passengers, averaging 815 a day, and at 
50 cents for each passenger the company 
probably made a reasonable profit. 

Chicago, Nov. 11. F. Dr L. 





PERSONAL. 

Mr. W. C. Bryant, of the Bryant Electric 
Bridgeport, Conn., made the 
REVIEW a pleasant call last 


Company, 
ELECTRICAL 
week. 

Capt. W. L. Candee, managing director of 
the International Okonite Company, Ltd., 
sailed for Europe on the ‘‘ Lucania” last 
Saturday on business for his company. 


Mr. Henry T. Edwards, who is well known 
to old timers in the electrical field, was in 
New York last week and called on the ELEc- 
rricAL Review. Mr. Edwards is now 
located in Boston in the electric and gas fixt- 
ure business, and is sole agent for the Gen- 
eral Fixture Company. 

Mr. Geo. O. Fairbanks, formerly con- 
nected with the Westinghouse Electric and 
Manufacturing Company, is now one of the 
members of the staff of W. R. Mason, gen- 
eral manager of the Railway Equipment 
Company, of Chicago. Mr. Fairbanks will 
pay special attention to the wire supply 
department. 

Mr. Charles A. Schieren was elected mayor 
of Brooklyn on the Republican ticket by an 
overwhelming majority on November 7. 
Mr. Schieren is an honest, progressive, able 
and broad-minded gentleman, and will un 
doubtedly wisely and progressively adminis- 
ter the affairs of the great city which has so 
highly honored him. 


Wall Street and the Electrical Stock 
Market. 


The Wall Street market during the past 
week has been almost entirely professional 
with the bear contingent in control. Its 
record is one of fluctuation over a narrow 
margin and a tendency towards lower values. 
The week opened with a comparatively 
heavy short interest, which was increased on 
Monday, and on the day following a cover 
ing movement set in which rallied prices. 
This has been the history of the succeeding 
days. Two things were demonstrated, viz., 
that the bears found it impossible to cover to 
any great extent without putting up the mar- 
ket on themselves and that the bull party 
lacked organization and aggressive interests. 
In the face ef this professionalism, which is 
deplored by every legitimate investor, the only 
redeeming feature of the market was its nar- 
rowness. Wall Street does not take a very 
hopeful view of the immediate future. Con- 
servative interests can see nothing in sight 
for use as a basis of higher values. Now 
that the World’s Fair is over, railroad earn- 
ings have commenced to show decreases, 
while the industrial development which was 
looked for after the repeal of the Sherman 
silver law has not taken place. 

Had the repeal come two months earlier 
it would undoubtedly have been followed by 
a revival. Under the present circumstances 
it was too late to stimulate Fall business. 
The threatened tariff legislation is the great 
bug-a-boo of the Street and until something 
definite is known regarding the nature of 
the proposed bill, it will be the controlling 
element of uncertainty in the financial 
situation. Eminent authorities disagree as 
to the construction which should be put 
upon the Republican victory in its bearing 
on the tariff. Some make the point that it 
means that the will of the people is opposed 
to a change in the tariff, others that the will 
of the people expressed in the election was 
a protest against the present industrial stag- 
nation without trying to define the causes 
therefor. The argument has been made 
that an expression of the people, which 
might be clearly construed as opposed to 
the tariff revision, before the party which 
was elected nine months ago for this express 
purpose has had time to act, indicates a too 
great elasticity in the public mind; one 
which promises uncertainty in our financial 
system for a prolonged period. As uncer- 
tainty is a sure check to development, this 
point is well worth serious consideration. It 
is quite evident that Europe did not regard 
the signs of the election with favor. That 
part of the world is out-and-out for free 
trade with America, and any measure tend- 
ing to prevent it will have the effect of 
checking prosperity abroad and the invest- 
ment in American securities. 

When such important events as the repeal 
of the Sherman silver law and a complete 
change in public sentiment fail to affect the 
market, it is difficult to see on the horizon 
any signs that it will be pulled out of its 
lethargy. A revival of trade is the only 
thing, and while this may come freely after 
the first of the year, there are now no visible 
prospects which will warrant as roseate a 
view. A number of conditions developed 
during this week which will have a tendency 
to improve the situation, and their develop- 
ment is being watched with vital interest. 
The smash in the steel rail combination, and 
the consequent dropping of steel rails to 
nine dollars per ton, or to a cost price, may 
revolutionize the entire industry. If the 
railroads start in to buy they will quickly 
absorb the stocks of pig iron on hand, 
which, being something like a million tons, 
are scarcely more than one month’s supply 
under normal conditions. This would give 
the iron industry a stimulus that would 
extend either in a direct or reflex way to 
every hamlet, ard might be the basis for 
a substantial industrial growth. Far-sighted 
capitalists have already reached the con- 
clusion that the condition of 1894 crops will 
determine the extent of our prosperity. Any 
light which may develop from time to time 
on this factor should be regarded as very 
important. 
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The electrical stock market was both dull 
and quiet and, barring Western Union, was 
without special feature. There is at the 
present time a good demand for the better 
class of railroad bonds from business men 
who have made up their minds that there 
will be no activity before the first of the 
year, and who are placing their capital in 
dividend paying securities on which they 
can quickly realize. Money is also growing 
very cheap. The surplus in the banks 1s 
increasing, and there must, before long, be 
a first-class demand for the better grades of 
securities. While the electrical securities of 
the inactive list are not generally favored by 
the investment purpose, they always have a 
certain following in times of easy money, 
and we look for a more general inquiry 
This view is based upon the fact that while 
these securities declined to bottom frices, 
owing to their inactivity, they did 
advance the revival in the general 
market took place. 

Western Union, as compared 
course last week, scarcely 
unchanged prices. On Monday it sold at 
8615 to 88, touched 89 Wednesday and 
weakened with the balance of the market, 
touching 877; to-day. There was a strong 


not 
when 


with its 
was quiet at 


undercurrent of support around bottom 
figures, and an absence of marked bear 
antagonism. 

General Electric reached 47 on Wednes- 


day and closed at 424 to-day, the lowest 
figure of the week. The professional specu- 
lator regards 42, for a non dividend paying 
stock, as altogether too high, while the 
investor is beginning to realize that dividends 
are of necessity a good way off. The 
ofticers of the company report that business 
is picking up. However, they have nothiug 
to say as to the price at which this busi- 
ness is being taken. 


Edison Electric Dluminating was not 
dealt in. The first five per cent. bonds sold 
at 104. 


American District Telegraph and Cable 
sold at 44 and 45. The directors of this 
company declared a dividend Thursday of 
one per cent., made payable December 18. 
While the statements presented by the treas- 
urer showed a falling off in the gross earn- 
ings of the company during the Summer 
months, it was shown that a large 
reduction had been made in the operating 
expenses. The Treasury reported that there 
had been quite an improvement in the 
volume of business since the first of Novem- 
ber, and also that the new electrical depart- 
ment recently established for the care of 
electrical bells, burglar alarms, etc., was 
meeting with great favor and would be a 
source of profit to the company. The dis- 
continuance of the monthly rental on the 
call boxes has given satisfaction to the sub- 
scribers, and a large increase in the messen- 
ger service was anticipated in consequence 
of the withdrawal of this charge. The com- 
pany now has 30,000 subscribers in New 
York city. 

In the Boston market Bell Telephone 
showed further weakness, dropping from 
198. Erie Telephone on limited transactions 

vas steady at 42!. General Electric pre- 
ferred was quoted at 78 and 80. New 
England Telephone sold at from 53 to 55. 
Westinghouse preferred was bid at 47 and 
offered at 47!4. The assenting certificates 
were bid 25%4 and offered at 26 

The market for lake copper is quoted at 
97, to 10 cents. The demand is limited, 
and producers are assuming an independent 
attitude on the belief that manufacturers 
will be forced into the market, as their 
stocks are known to be short. The produc- 
tion is still heavy. The export demand is 
about the only market at the present moment. 
There is a revival of talk of a copper com 
bination, in which the names of the Roths- 
childs, Baron Hirsch and Lewisohn Brothers 
are mentioned. It Jacks confirmation. 

New York, November 11. 


also 





Important Lamp Decision. 

The United States Circuit Court of Appeals 
decided on Monday of this week that the 
Edison Uluminating Company of New York 
was bound to furnish other electric compa- 
nies with incandescent lamps on reasonable 
terms. 

This breaks the monopoly here, and will 


establish a precedent for the entire country. 
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A One Volt Standard Cell. 


BY HENRY 8. CARHART. 
(From the American Journal of Science.) 

The calomel cell, consisting of mercury in 
contact with mercurous chloride and zine in 
a solution of zine chloride, was first described 
by von Helmholtz in 1882. Without any 
knowledge of its previous invention I made 
the same cell six years ago and have still the 
first sample made at that time. Ostwald 
refers to a calomel cell giving one volt 
electro-motive force at 15 degrees C., the 
density of the zine chloride being 1.409 at 
15 dezrees, and the temperature co-efficient 

+ .00007 volt per degree. 

Within the last few months I have taken 
up the calomel cell again with a view of 
adjusting it to precisely one volt, making a 
careful determination of its temperature 
co-etlicient, and investigating its reliability. 

It is now well known that the electro- 
motive force of a voltaic cell with zinc 
immersed in a solution of one of its salts 
decreases with increase of density of the 
solution. Within limits, therefore, the elec- 
tro-motive force of a cell can be varied by 
changing the density of the solution of the 
zine salt. Thus, the electro-motive force of 
a Clark cell was found to vary from 1.434 
with a solution saturated at 20 
degrees C. to 1.481 volts with a five per 
cent. solution, a variation of nearly three 
and one-third per cent. 

The variation of the electro-motive force 
with density is even greater in the case of 
zine chloride. With zine chloride 16 per 
cent. increase of density produces 3.5 per 
cent. decrease in electro-motive force. An 
equal increase of density of zinc sulphate is 
accompanied by only half the percentage 
decrease of electro-motive force. Hence 
greater care is pecessary in standardizing a 
solution of zine chloride than of zine sul- 


volts 


phate. 

Taking the Clark cell with excess of 
crystals of zinc sulphate as the standard, 
having an electro-motive force of 1.434 volts 
at 15 degrees C., I have found that the 
density of the zinc chloride solution required 
to give one volt is 1.591 at 15 degrees C. 
Ostwald’s density gives too lowa value. It 
was probably adjusted to correspond with 
the legal ohm, 

The cell is made in the same form as my 
Clark standard. In the bottom of the tube 
is pure mercury in contact with a platinum 
wire; on this a paste of mercurous chloride 
and the zine chloride solution; a cork dia- 
phragm follows, holding the mercury and 
paste firmly in position, especially with some 
asbestos packing under the cork; zine chloride 
is then addee to the proper depth, and an 
amalgamated zine rod, supported by a cork, 
completes the electrical combination of parts. 
The cell must be hermetically sealed as 
usual. Such a cell is perfectly portable and 
gives promise of long life. Its internal 
resistance is about 1,500 ohms, and it does 
not appear to suffer permanent change by 
heating to 50 degrees C. or even to 60 degrees. 
The cell six years old, already mentioned, is 
still in good condition and has apparently 
muintained its electro-motive force. 

An interesting feature of this cell is its 
small positive temperature co-efficient. It is 
well-known that the co-efficient of the Clark 
and the Daniell standard is negative. The 
calomel cell has a_ co-efficient of about 
+.Q0009 within working limits of tempera- 
ture. In the following table will be found 
the data of one series of observations on the 
temperature co-efficient: 





TABLE I. 
No. 30. Clark No. 8. ZnCl 
26 ye FE a ge 
pa g z 5 2s 
gs e § & we 
9401 18°.25 6572 13°.7 1.0000 
6608 48.9 1.0055 
6504 48.0 1.0049 
6598 45.4 1.0040 
6592 40.7 1.0031 
6589 36.4 1.0025 
9402 18°25 6586 30,2 1.0020 
6583 26.7 1.0016 
6581 23.7 1.0013 
6579 20.4 1.0010 
6577 17.2. 1.0007 
6576 15.0 1.0005 
9403 18°.1 6573.5 10.0 1.0001 


The electro-motive force of the Clark is 
taken as 1.454 at 15 degrees; temperature 
co-eflicient —.00077. It will be observed 
that the cell does not recover its normal 
electro-motive force immediately on descend- 
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ing temperatures. This hysteresis phenom- 
enon, however, is small, amounting only to 
au error equivalent to about three degrees 
of temperature. The entire change of tem- 


perature of about 40 degrees took place 
within three hours. The observations of the 
table are plotted in the curve of Fig.1. The 


curve is approximately a straight line between 
10 and 40 degrees. Beyond this point the 
co-efficient increases rapidly. The equation 
of the curve contains not only a quadratic 
term but one which is a function of a still 
higher power of the temperature. The fol 
lowing equation fits the observations fairly 
well: 

E,=1-+-.000085 (t—15) +-.0000006 (¢—15)? 

+.00000001 (f—15)?. 

Between 10 and 30 degrees the relation 
between electro-motive force and tempera- 
ture may be expressed as follows: 

Et = 1+ .000094 (t—15). 
The co-efficient is, therefore, a little less than 
roo Per cent. perdegree. A neglected varia- 
tion of temperature of 10 degrees C can 
cause an error of only ;'; per cent. 

In another paper I have given an analysis 
of the temperature co-efficient of both the 
Clark and the Daniell cell when the former 
contains no excess of zinc sulphate crystals, 
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Fic. 1.—OBSERVATIONS OF CLARK 


and have shown that this co-efficient is a 
purely thermo-electric phenomenon at the 
contact of a metal and a liquid. Further 
investigations confirm this conclusion that 
the temperature co-efficient of a voltaic cell 
is the result of the superposition of the two 
thermo-electro-motive forces of the metal 
and the salt in contact with it on the two 
sides of the cell, whenever this co-efficient is 
not complicated with oxidation effects and 
the solution and re-crystallization of salts, 
In the old Clark cell almost exactly half the 
temperature co-eflicient is due to changes in 


density of the solution by reason of the 
presence of an excess of zinc sulphate 
crystals, 

These dissolve when the temperature 


rises and again slowly crystallize out on a 
falling temperature. Time is required for 
diffusion, and the cell is, therefore, slow in 
reaching its electrical equilibrium after a 
temperature change. This time lag may 
extend over several days. It is very 
appreciable when the temperature change 
does not exceed one degree an hour. 

Whether a resultant temperature co-effi- 
cient shall be positive or negative depends 
upon the relative values and the signs of the 
two thermo-electro motive forces at the two 
sides of the couple. To measure these electro- 
motive forces of thermal origin I have made 
use of an experimental cell consisting of two 
glass tubes 12 centimetres long and one to 
two centimetres in diameter, joined near 
the top by a small tube 17 centimetres long, 
having near the middle a narrow bore made 
by thickening the walls of the tube. When 
it is desirable to use two liquids, a plug of 
asbestos is placed at the narrow part of the 
connecting tube to aid in filling without 
admixture of the liquids and to diminish 
diffusion. When the thermo-electro-motive 
force between a metal and a liquid is to be 
determined, the experimental cell is filled 
with the liquid and wires of the same metal, 
cut from one piece, are inserted in the two 
limbs. One limb is then kept in melting ice 
and the other is raised to different tempera- 
tures, and the resulting electro-motive force 
measured. For this latter purpose the most 
exact method, giving practically an electro- 
static measurement, is to balance the electro- 
motive force of a standard cell against the 
fall of potential over the requisite resistance 
in a circuit of constant high resistance 
(10,000 ohms), asin the Rayleigh or com- 
pensation method of comparing electro- 
motive forces. The experimental cell is then 
put in series with the standard cell, and the 
resistance in the shunt of the main circuit 
required to maintain a balance shows both 
the value and the direction of the electro 
motive force of the experimental cell as 
compared with the standard. 

By tkis method the mean thermo-electro- 
motive force of Cu—CuSO,—Cu per degree 
between 0 degree C. and 50 degrees C, I have 
found to be-+- .00073 volt. The positive sign 
indicates that the metal in the warm solution 
is positive externally to the one in the cold, 
or the metal in the cold plays the part of the 
zinc of a voltaic couple. Bouty gives the 
electro-motive force of Fe—FeSO,—Fe as 
zero. It follows that a couple consisting of 
Fe—FeSO,—CuSO,—Cu should have a 
positive temperature co efficient, and this 
co-eflicient should. be the same whether the 
whole cell is heated or only the copper— 
copper sulphate side. Experiment confirms 
the first conclusion at least. The electro- 


motive force of the cell at 15 degrees C. was 
found to be 0.625 volt, and at 29.4 degrees 
C., 0.637 volt. The change is, therefore, 
+-0.000833 volt per degree and the co-effi- 
cient is 0.000888+0.625=0.0018, or over 
fy per cent. 

Theoretically it should be 

0.00073-+-0.625=0.0012. 

The above combination is now used as an 
iron gravity battery, and the change in its 
electro-motive force with a sudden change of 
the temperature of the room had attracted 
my attention before I had investigated the 
temperature co-eflicient. After the above 
iron-copper cell had been left standing for 
24 hours, with a piece of iron wire in the 
connecting tube of the experimental cell to 
intercept the CuSO, which might diffuse 
over, the electro-motive force was found to 
be 0.651 volt at 14.4 degrees C.; and for a 
range of 7.7 degrees the temperature 
co-efficient was 0.0012. This is exactly the 
value obtained from theoretical consider- 
ations. 

Another case in point is that of the voltaic 
series. 

Ni—NiSO,—CuSO,—Cu. 

The electro-motive force was quite variable 
and only an approximate measurement 
could be made. The temperature co-eflicient 
was positive and equal to 0.0084, or over 
eight-tenths per cent. per degree C. The 
actual change in electro-motive force was 
greater than this, for the electro-motive force 
continued to fall on standing and the change 
by heating was thus in part masked. 

The thermal—electro-motive force of cop- 
per—copper sulphate, is positive, while that 
of nickel—nickel sulphate is negative. 
Hence the temperature co-efficient of the 
above series should be positive and equal to 
the sum of the two thermal electro-motive 
forces. The result is positive but not 
equal to the sum of the two thermal 
electro-motive force values. Perhaps no 
closer numercial agreement could be 
expected in the case of a variable electro- 
motive force. 

In the light of the above conclusions and 
with thermo-electric data furnished by 
Bouty and by Chroustchoff and Sitnikoff it 
is easy to draw the conclusions that the 
temperature co-efficient of the calomel cell 
should be negative and of small value. 

The thermo-electro-motive force or value 

dE 


for Zn—ZnCl,—Zan is given by Bouty 





of 





) 


d 
as 0.000696; Chroustchoff and Sitnikoff found 
that of Hg—Hg,Cl.—ZnCl,—Hg,C:,—Hg 
to be 0.00066 between 0 degree and 50 
degrees C, 
Hence the co-efficient should be, 
0.00066—0.000696 = —0.000036. 


dE 





The value of for zinc in zinc salts given 


at 
by Chroustchoff and Sitnikoff would give a 
larger negative co-efficient than the above. 

I have, therefore, investigated this subject 
to ascertain if this case furnishes an exception 
to the law of temperature co-eflicients already 
announced. The result confirms the law 
and shows Bouty’s result tobe inerror. The 
determinations were made by means of the 
experimental cell in the manner already 
indicated. Tables II and III contain the 
observations which are expressed graphically 
in the two curves of Fig. 2,in which A 
relates to Zo—ZnCl,—Zn, Table II, and 
B to Hg—Hg,Cl,—ZnCl,—Hg,Cl,.—Hg, 
Table III. 

TABLE II. 
Total electro- 
motive force 


Difference of Electro-motive 


Temperature in volts. force per degree C. 
49.0° .02876 .000587 
45.5 .02662 000585 
42.9 .02570 .000579 
39.4 02295 .000582 
34.8 .02050 -000589 
32.4 .019138 .000590 
28.9 .01668 .000577 
26.1 .01499 000574 
22.5 .01301 .000578 
18.0 .01040 .000580 
12.6 .00750 .000595 
10.6 .00612 .000577 

8.4 .00490 .000583 
Mean, +.000584 


TABLE III. 


Total electro- 


Difference of motive force Electro-motive 


Temperature, in volts. force per degree C. 
47.8 .08814 .000693 
45.4 .03146 .000693 
42.8 .02949 - 000689 
39.4 .02706 .000686 
37.1 .02554 .000688 
34.4 .02340 .000680 
32.1 .02174 .000677 
28.2 .01928 .000687 
25.6 .01729 .000675 
23.1 01561 .000675 
20.1 .01853 0006738 
16.8 .01125 .000669 
13.2 00882 .000668 
10.9 .00730 .000669 

7.4 .00517 .000698 
Mean, +.000681 


Both of these thermal electro-motive forces 
are positive. 


The temperature co-efficient 
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should, therefore, be 0.000681—0.000584— 
0.000097 asa mean. This corresponds very 
closely indeed with the value found by 


observation on a one volt cell. It will 
be observed that it is only necessary 
to take the difference of ~ the pr 


electro-motive forces to obtain the ter 
ture co-efficient, since the 
force of the cell is one volt. 


npera- 

electro-motiye 

The co-efficient 
dE 


vi 





- for the 


is positive because the value of - 
positive side of the cell is in excess of that 
for the negative side. 
; ame : 

A Good Whitewash and How to Use It. 

The whitewash used by the United States 
Government for covering light houses is made 
by mixing with fresh water, in the most 
thorough manner, three parts Rosendale 
cement and one part of fine clean sand, this 
giving a gray or granite color, dark or light, 
according to the color of the cement. If g 
very light color is desired, lime is used with 
the cement and sand; if brick color js 
sought, enough Venetian red is added to the 
original mixture to insure that result, 
Care is exercised to have the various ingredi- 
ents well mixed togetuer ; also, in applying 





Fic. 2.—CurvEs From TABLEs II anp III, 


the wash, to have the wall wet with clean 
fresh water ; following immediately with 
the cement wash. This method preventing 
the bricks from absorbing the water from 
the wash too rapidly, and it also gives time 
for the cement to be properly set. The 
mixture is made as thick as can be con- 
veniently applied with a whitewash brush 
in the usual manner, and the wash is well 
stirred during the process of its application. 
It is stated, however, that though this mix- 
ture is so admirably suited for the purpose 
in question, it cannot be used to advantage 
over paint or whitewash. 
_ a 2 


The Complete Electric Construction 
Company. 


Ata meeting of the board of directors of 
the Complete Electric Construction Com- 
pany, 121 Liberty street, New York, held 
last week, the following new directors and 
officers were elected : 

Mr. John A. Seely, president and general 
manager; Mr. W. H. Baker, of the Postal 
Telegraph Company, vice-president ; Mr. C. 
O. Baker, Jr., of Baker & Company, plati- 
num refiners, secretary and treasurer; Mr. 
George G. Ward, of the Commercial Cable 
Company, and Mr. George F. Porter, secre- 
tary of the National Electric Light Associa- 
tion, directors. 

Mr. C. O. Baker, Jr., retains his interest 
in Baker & Company, and his position there 
will be unaffected by his connection with 
this company. 

The Complete Electric Construction Com- 
pany has an exceptionally strong and able 
personnel, and will, doubtless, prove to be 
an important factor among electrical] con- 
tracting companies. 
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An Experiment to Try. 


How is this for a novel idea? 


One of the most ingenious and ornamental 
schemes of ball-room decoration that has 
appeared this season is the idea of a Lon- 
don iceman of freezing incandescent lamps 
into large and prettily moulded pieces of ice. 
Such decorations serve the double purpose 
of giving forth both coolness and light. 


Does it not seem possible that the electric 
light would produce alittle heat, and thus 
make very complicated results? Like the 
fish and globe story of old, the best way to 
verify this statement would be to try the 
experiment, 
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Tapping Machine for Electrical Work. 

The Dwight Slate Machine Company, of 
Hartford, Conn., have placed upon the mar- 
ket a0 ingenious tapping machine for screw 
poles, from No. 4, 86 to No. 10, 24 thread, 
or quartel inch. In the main the machine 
sists of a driving shaft, with pulley three 


cou 
hes diameter, one seven eighth inch face. 


eon which runs between two correspond- 
ing ones O} the arbor, which has a slight 
end movement, carries the chuck. A knee, 
ruoning OD dovetail ways, is provided for 
holding the work, and a little giant chuck, 
from 3¢ to 0, is fitted to each machine. Its 
operation is very simple, yet ingenious, and 
a the present time it is being used in the 
shops of leading clock manufacturing con- 


cerns. Its application to electrical work is 





Dwient SLATE MACHINE CoMPANY’s NEW 


‘TAPPING MACHINE. 


obvious, and as it is declared that the 
machine will be placed on the market at a 
very moderate figure, a large sale may be 
expected. 


-<_>o—_—_—— 





The Use of Gas Motors in Germany. 

Mr. Frank H. Mason, United States 
Consul-General at Frankfort-on-the-Main, 
Germany, has transmitted a report on the 
above subject to the Department of State, 
under date of October 6, 1893, as follows: 

Prominent among the which 
have been introduced during recent years in 
Germany is the use of gas motors in place of 
steam engines in all the smaller forms of 


economies 


manufacture where the motor force required 
does not exceed 75 to 100 horse-power. At 
the Frankfort Electrical Exposition of 1891 
most of the dynamos were driven by gas and 
caloric engines, and the display of these 
motors at that time was almost as varied and 
interesting to the general public as that of 
the electrical apparatus to which they were 
technically subsidiary. 

There were in operation at that time 
throughout Germany about 18,000 gas 
motors, with an aggregate force of 60,000 
horse-power. Since then the gradual cheapen- 
ing of gas and the rapid extension of 
electrical lighting electrolysis have 
combined to increase very rapidly the use of 
gas motors, the effectiveness and economy of 
which were so brilliantly demonstrated at 
the Frankfort Exposition. No statistics 
are available to show the precise number 
that are at present in use, but, as the two 
principal makers of gas engines in Germany 
have alone made and delivered during the 
past two years 1,950 motors, it may fairly be 
inferred that the number in actual service 
in this country is not far short of 24,000 or 
25,000. ‘ 


and 


Meanwhile the that has been 
made in improving the machines and increas- 
ing their economy has been quite remarkable. 
The first gas motors, which were exhibited 
md used experimentally about 1868, were 
The Lenoir machine, 
model known to Ger- 


progress 


fatally extravagant. 
Which was the 
many as late as 1861, used 
recent statement in Kuhlow’s Trade Review 
—1,285 cubic feet of gas per horse-power 


best 
according toa 


per hour, whereas the motors now in use 
consume only 28 feet per horse-power per 
hour in small machines, and in large sizes as 
low 23.75 feet; so that 21.2 cubic feet of gas 
per hour will run an incandescent lamp of 
16 candle-power, and this proportion is said 
tohave been reduced in large plants which 
employ motors of 500 horse-power and more 
to 17.6 cubic feet of gas per horse-power 
per hour. 


ELECTRICAL REVIEW 


How economical such a motive power 
must be for all the smaller forms of manu- 
facture, and especially for electrical lighting 
by isolated plants, will be apparent from 
the following tabular statement of the price 
per 1,000 cubic feet of gas which prevails at 
present in the principal cities of Germany : 








Cities. Price. 
Altona, Bremen, and Mayence..... ...... $1.36 
Crefeld (with discount to large consumers) 1.32 
Brunswick, Bonn and Strasburg (without 
ED 55. snared qenpiemensantnneneneses 1.21 
Magdeburg, Leipsic, and Breslau (with dis 
es 2 ee pee 1.21 
Barmen (with discount)... 1.19 
Dantzicand Dresden... .......cccsecsccccece 1.14 
Berlin and Kénigsberg (without discount) 1,09 
Cassel, Dortmund, Elberfeld and Hanover 
re eae 1.09 
Frankfort (with discount) .. ......+s.e00++ 1.07 
Stettin, Essen and Cologne................ 1.02 
ED ear ctnde rss ceinsbh eecntoteeseos = 95 


| 


In some of the above named cities gas is 
made and furnished by the municipality ; in 
others, by private companies chartered and 
managed similarly to private gas companies 
in the United States. In Frankfort the field 
is occupied by two companjes—one English, 
the other German—which have parallel 
mains on all principal streets and supply for 
the above stated price, gas of uniformly 
excellent quality. When it is remembered 
that the coal for the manufacture of gas in 
this city is brought from England and the 
Ruhr district of Westphalia, it will be 
apparent that for two rival companies to 
prosper ina city of 180,000 inhabitants by 
selling gas at $1.07 per thousand it must 
require good management and the employ- 
ment of the most improved methods. Asa 
matter of fact, the cheapness of gas here, as 
elsewhere in Germany, is the direct result of 
the skill and care with which all the subsid- 
iery products of coal  distillation—tar, 
ammonia, etc.—are saved and utilized. 
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Lines of Magnetic Force Around a 
Straight Conductor—A Reply. 
To THE EpiTor oF ELEcTRICAL REVIEW: 

In regard to the communication of ‘‘F. 
H. L.” in your issue of October 28, let me 
say that if a conductor be straight the lines 
of magnetic force due to a current of elec- 
tricity flowing in it are circles whose planes 
are at right angles to the conductor, and 
whose centers lie in the conductor. Th 
intensity of the magnetic force, at any point, 
varies inversely as the distance of the point 
from the conductor, and not inversely as the 
square of that distance as I understand ‘‘F. 
Ii. L.” to say. Consider two points whose 
distances are 7 and 7 from the conductor, 
and let #’ and F be the intensity of the 
magnetic force at these points, respectively. 
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The circumferences of the two circles passing 
through 7 and 7, are 2 7 rand 277, and if 
the force F moves a unit magnetic poll 
around the conductor along the circumfer- 
ence 2 = r it will do a quantity of work 
equal to ” + 277, and the force /' will do 
work equal to + 277, by moving a unit 


poll around the circumference 2 7 7. As 
1 1 

stated above, F: F= — :—orF:F=r 
if r 


: 7; therefore, Fr = Fr, and hence, # + 
27r= K+ 277, or the two quantities of 
work are equal. S. T. More LAND, 


Lexington, Va. 
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LITERARY. 

‘Standard Tables for Electric Wiremen, 
with Instructions for Wiremen and 
Linemen, Underwriters’ Rulesand Useful 
Formulas and Data.” By Charles M. 
Davis. Fourth edition, thoroughly 
revised and edited by W. D. Weaver. 
Flexible morocco, 128 pages. Price, $1. 
Sent postpaid, on receipt of price, by 
ELEcTRICAL Review, 13 Park Row, 
New York, 

The third edition of this popular work 
was exhausted within a few months after 
its issue, and the fourth edition has been 
delayed in order that it might contain the 
latest revisions of the insurance rules of the 
Underwriters’ International Electric Asso- 
ciation, now almost exclusively used in the 
United States. In addition to the above 
rules, there has been added to this edition an 
important section on the calculation of a!ter- 
nating current wiring which, for the first time, 
brings this subject within the reach of prac- 
tical men. A number of the most important 
tables were prepared expressly for this work, 
and, being copyrighted, cannot be found 
elsewhere. Among these are the tables of 
alternating current wiring co-eflicients, those 
on limiting currents for exterior wiring and 
on the candle-power of arc lamps, and the 
table enabling the ones for the three-standard 
lamp voltages to be used for any voltage or 
drop, as well as several others, including a 
complete set of wiring tables calculated on 
a uniform basis of 55 watt lamps. The 
method of determining the sizes of conduct- 
ors for incandescent wiring, enables feeders, 
mains and branches to be proportioned as 
nearly exact as desired, instead of only 
approximated as by other methods. The 
wiring formulas for motor circuits, etc., are 
put ina simple and most practical form so 
as to be easily applied by anyone. The 
formulas for horse-power of engines and 
boilers are published here for the first time, 
and while they are based on rational princi- 
ples, the different values of heating surfaces 
in boilers being considered, the results they 
give are the actual commercial ratings and 
not the theoretical horse-power. 





Buffalo Electrical Society. 

The annual meeting of the Buffalo Elec- 
trical Society was held recently in its rooms 
in the Library Building. Treasurer Samuel 
Stewart presented a report of the finances of 
the society, showing a balance on hand of 
$152.88; and librarian McNerny’s report 
showed the library to contain 75 copies of 
standard electrical works, 66 volumes of 
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electrical periodicals bound, and a large 
quantity of experimental apparatus. Presi- 


dent Kitton congratulated the society on its 
condition, and pointed with pride to the fact 
that it had just entered on the eleventh year 
of its existence, it having been organized in 
the house of the present secretary, A. C. 
Terry, on September i1, 1883. 

These officers were elected for the ensuing 
year: President, Philip K, Stern; vice-presi 
dent, Frank C. Perkins; secretary, Astley 
C. Terry; treasurer, Samuel Stewart; and 
librarian, John G. McNerny; executive 
committee, Frank Kitton, George A. Bur- 
nett, C. V. Boughton. 

At the next meeting, on November 16, 
President Stern will read a paper on *‘ Elec- 
tricity at the World’s Fair.” 
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A Model Switch Board. 


The W.S. Ilill Electric Company, of Bos 
ton, Mass., are rapidly coming to the front as 
manufacturers of high-grade switches and 
switch boards, and are establishing a reputa- 
tion for excellence in this line of work which 
is bringing its own reward, 

In a number of instances where specially 
fine work was required and original ideas 
necessary to carry the they 
demonstrated so thoroughly their ability to 
handle it in a satisfactory manner, that it 
has led to their receiving some of the largest 
orders ever placed in this country; and, not- 
withstanding the general depression of the 
last few months, their plant has been pushed 
to its utmost capacity, night work at times 


out plans, 


becoming a necessity. 

Our illustration, which shows a 50 circuit 
are switch board, recently constucted for the 
Narragansett Electric Lighting Company, 
of Providence, R. 1., will give an idea of 
the class of work turned out by the W. 8. 
Hill Company, every detail of which receives 
careful attention. 

One of the prominent features of the arc 
switch board is that all working and con- 
tact parts are blind fastened to the back of 
the boards in the most rigid manner, avoid- 
ing the necessity of having bolts passing 
through and doing away with all metal on 
the face of it, which is both unsightly and 
dangerous to the operator. 

Among recent orders for switch boards 
shipped by the W. S. Hill Company was 
one of 24 circuits, similar to the one illus- 
trated, for the Lynn Gas and Electric Com- 
pany, of Lynn, Mass., and one for the 
Philadelphia Traction Company, aggregat- 
ing over three and one-half tons in weight, 
and comprising switches of from 1,000 to 
4,000 amperes capacity. 

They have a number of others under way, 
among them an eight panel alternating 
switch board to take care of six 7,000 light 
machines. 

Their excellent facilities and large stock 
of finished parts of all kinds, ready for 
assembling at a moment’s notice, place 
them in a position to fill orders promptly 
in this line, which they have made the 
leading feature of their business. 

In addition to their main oftice and works 
at 133 Oliver street, Boston, the company is 
represented in New York by the Elson & 
Brewster Engineering Company at 122 Lib- 
erty street. 
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ric COMPANY, Boston, 


We Know of None. Who 
To THe Epiror or ELectrricaL REVIEW : 

Will you inform me through your paper, 
or otherwise, if there has been an electric 
tricycle or an electric carriage invented that 
is practical, and, if so, where I can write to 
find out about it ’ and oblige, yours truly, 

8. C. CLatur, 654 North Main street. 

Manchester, N. H., November 2. 


—_- 


Knows? 


Mr. £. A. Leslie, general manager of the 
Manhattan Electric Light Company, of New 
York, is an ardent whist player, and is one 
of the contestants in the annual whist tourney 
now taking place at the Aurora Grata Club, 
Brooklyn. 
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The Primary Action of the Galvanic 

Current. 

iT INCREASES THE AMOUNT OF OZONE IN 

THE BLOOD AS SHOWN BY CHEMICAL 

TEST OF THE BLOOD IN THE ARTERIES— 

WITH A THEORY OF ANIMAL ELEC- 

TRICITY. 

BY J. MOUNT BLEYER, M. D., AND M,. MILTON 

WEILL, M. D., OF NEW YORK CITY. 


From the archives of the Smithsonian Institution. ] 


Schénbein, in drawing his conclusions 
regarding the nature of ozone, assumed that 
oxygen was capable of three distinct con- 
ditions, viz.: Ozone, electro-negative, anto- 
zone, electro-positive and neutral oxygen, 
which, as its name indicates, has no polar 
distinction, but could be polarized and 
depolarized at will. 

Of these three so-called forms of oxygen, 
the investigations of the observers since the 
day of the great Basle chemist have much 
changed our views. To-day we admit the 
existence of only two forms of oxygen— 
ozone and neutral oxygen, and for the sake 
of elucidation we give you the graphic con- 
struction of the molecule as we believe it to 
he: 


—_ + —_ . 

0007 Ozone. 
—-+_N si 
00> Neutral oxygen. 


Assuming as he and the aftercoming 
observers did, that oxygen in its free state 
was neutral, and it so proved to be, he 
reasoned, and it is within the pale of all 
researches, even up to our own time, that as 
soou, or rather as we have found it, just 
before this oxygen enters into combination 
with either organic or inorganic substances 
in the presence of moisture, it becomes 
polarized. 

Carrying these conclusions into the field of 
physiological chemistry, be became con- 
vinced that the corpuscles, like phosphorus, 
were possessed of the power of polarizing 
the oxygen in the lungs, and further of 
splitting up the moleculesand re-arranging 
them in the form of ozone. His idea was 
that ozone existed in the blood, that it was 
the vital oxidizing agent by means of which 
the recuperative changes in the tissues were 
wrought, yet the years of careful work be 
devoted to searching, failed him in finding 
the slightest trace of ozone in the blood. 

In his later years he became equally 
emphatic in his assertion that the resolution 
of ozone—its oxidation was so rapid that in 
the blood and the moistened tissues surround- 
ing the capillaries where the real respiration 
is accomplished, it would be next nigh 
impossible to chemically detect the presence 
of ozone by the most delicate test. He even 
wentso farasto doubt its existence in the 
blood, that is to say, he believed that it was 
ushered into existence and was used up in 
performing its function so quickly that it 
was not possible to chemically isolate it, 
that in the blood of the capillaries—pre- 
sumably the radicals, although he does not 
so put it—where the pressure conditions are 
such as to allow of the free interchange of 
the gases of the blood with the tissue ele- 
ments, ozone no longer existed. 

Like many other great minds, Schénbein 
was right in many of his claims, but in 
many other of his theories he allowed him- 
self to fall into error, for in justice to those 
who come after him to study this question 
of the physiological significance of ozone, 
and with no discredit to his greatness, Schin- 
bein left much to be cleared up and 
explained. The ever changing and improv- 
ing chemical facilities and knowledge make 
this task far more easy. With the advan- 
tages afforded by the chemistry of his day, 
Scénbein accomplished an Herculean task. 
That famous physiologist, His, who had 
vrown up in shadows of Schénbein labora- 
tory and influence also failed to discover 
ozone in the blood. 

At the very time His was engaged in his 
futile efforts, Alexander Schmitt was at 
work upon the same question—ozone in the 
blood, 

We need not rehearse the details of 
Schmitt’s methods; suffice it to say his 
experiments were elaborate and carefully 
made, and showed beyond doubt that ozone 
existed in the blood; but the quantity, 
apparently, was very small. 

Not long afterwards Kiihne, improving on 
Schmitt’s tests, proved that ozone existed in 
the blood in readily appreciable quantity, 
and the question was forever settled in the 
affirmative. 

Kiihne concluded, and his deductions were 
not far from approximating the truth, that 
the red corpuscles greedily absorb ozone 
under the natural formation of carbonic 
acid, and decompose water as free oxygen 
is liberated. 

Our experiments on the blood with the 
galvanic current are in a line with those of 
Kiihne and Schmitt, only a short step in 
advance of those observers, a mere comple- 
tion of their unfinished tasks. Whatever 


value the results we have obtained may have, 
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there can be no doubt that the galvanic cur- 
rent applied to the living body, whatever else 
its action may be, increases the amount of 
ozone both in the corpuscle and the plasma. 

Before entering into a rehearsal of the 
details of our experiments, let us briefly 
touch upon the physiology of the blood and 
the functions of its gases; for here it was 
that we suspected the seat of first physio- 
logical action of the galvanic current, and 
here, too, we were led to trace to its source, 
animal electricity, and observe its function, 
as we suppose it, in the human economy. 


THE BLOOD—ITS GASES AND SOLIDS 


The gases in the blood, the carbonic acid, 
the nitrogen and the oxygen, which interests 
us in particular, need not be gone into at 
length. 

The oxygen in the blood exists in two 
forms. First, that which is held in solution 
by the plasma, and second, that which enters 
into combination with the constituent ele- 
ments of the corpuscle. 

The first variety commands our attention, 
for the reason that to all appearances the 
galvanic current first acts upon this freely 
dissolved oxygen, and which naturally, 
therefore, first undergoes the transforming 
change from O, into Oy . 

With a single exception, that of defibrin- 
ated blood, the blood obeys Dalton’s well- 
known law of the absorption of gases by 
liquids. In vacuum, 100 volumes of blood 
give up a trifle over 72 volumes of gas, of 
which in arterial blood, 20 volumes, upon 
analysis, consist of oxygen, while in venous 
blood the volume is reduced to between eight 
or ten. 

The plasma simply holds the oxygen in 
solution, while the haemoglobin, which, by 
actual weight, makes up 90 per cent. of the 
dried corpuscle, enters into partial combina- 
tion with the oxygen, although we have 
observed—and the observations are in keep- 
ing with those of other observers—that the 
oxygen in the haemoglobin is in such a 
loosely-combined state that it readily solves 
its bonds of union, and under the slightest 
provocation goes over to the other elements 
for which it has affinity as soon as the pres- 
sure conditions of the plasma are changed so 
as to permit of a loosening of its bonds. 

Plasma, or to be mote accurate, fresh 
serum, will, upon exposure to the air, absorb 
no more gas than ordinary water under 
similar conditions, some three volumes ; 
defibrinated or whipped blood, however, 
contrary to what might be expected, takes 
up considerably more. This will suffice for 
the behavior of the gases of the blood. Now 
a word about its solid constituents. 

In general, in the plasma they are serum, 
albumen, globulin and crystallizable fatty 
and nitrogenous matter which, as we shall 
endeavor to show, are rendered more diffu- 
sible by this very transformation of oxygen 
into ozone, caused by the polarizing action 
of the existing animal electricity of the 
body, and rendered even more diffusible by 
the action of the galvanic current. 

In the larger vessels, for example, the caro- 
tid artery which we have chosen as the seat 
of our experimentation, not only because it 
is accessible and convenient, but rather 
because it is a direct branch of the aorta 
where both the plasma and corpuscles are 
equipped with all the oxygen they can carry, 
the blood is charged to its full capacity with 
those elements which it is commissioned to 
give up to, and upon which the tissues 
depend, particularly oxygen. 

All physiologists agree that in these large 
vessels carrying arterial blood, the haemo- 
globin in the corpuscle is in the form of 
oxy-haemoglobin, which signifies simply that 
the haemoglobin has entered into partial 
combination with as much oxygen as it can 
hold, and that it is ready to transfer this 
oxygen to the tissues as soon as the oxygen 
of the plasma has become exhausted, and 
the pressure conditions become so reduced 
as to permit the giving up of the gas. 

This occursin the capillaries. Until these 
are reached the pressure of the oxygen in 
the plasma restrains the haemoglobin from 
giving its oxygen. Here. in the liquid moist- 
ening the febrillze of muscle that surround 
the terminal capillaries, where the transfer 
of oxygen in reality begins, the tension of 
the oxygen is almost nil, since the tissue ele- 
ments are steadily taking up the gas from 
the lymph surrounding them, and the 
plasma contiues to give up oxygen through 
the walls of the capillaries until the tension 
falls too low for it to longer do so; then it is 
that a portion of the oxygen of the haemo- 
globin is freed, and is dissolved in the 
plasma to take the place of that oxygen 
which it has given up, and which in turn 
has passed out into the lymph on the other 
side of the capillary wall. This interchange 
continues until the pressure of the oxygen in 
the lymph equals that of the oxygen in the 
plasma, by which time the venous system of 
capillaries, the return circulation, has been 
reached. 

One of the strong indications of the action 
of the galvanic current on the blood is the 
probability that it facilitates this transfer of 
oxygen to the tissues in active form, both 
chemically and physically. By re-arranging 
the atoms of some of the molecules of oxygen 


in the plasma, the volume of the oxygen held 
in solution is reduced, and the oxygen of the 
haemoglobin is at once transferred to the 
plasma instead of being doled out, as it were, 
to suit the constantly varying pressure 
changes that go on as the blood completes its 
circulatory round. This being the case, the 
transforming process is undoubtedly ushered 
into existence through the polarizing prop- 
erty of the animal electricity, of which we 
shall speak further on. 

How far chemical change is wrought upon 
the diffusible solids of the blood by the gen- 
eration and presence of such an increased 
amount of ozone, we are unable to make 
precise answer, and we leave it to the 
thoughtful investigation of those observers 
who may take interest in our work and who 
are blessed with a more acute knowledge of 
physiological chemistry and a more com- 
pletely equipped laboratory than it is our 
good fortune to possess. To our mind there 
seems little question of the occurrence of 
just such a change as we have described. 
Our analyses thus far have remained within 
the sphere of quality; it remains for others 
to continue in the more exact line of quan- 
tity. Reasoning by analogy, the galvanic 
current acts precisely upon the oxygen in 
solution in the plasma as it did in the jar 
filled with O, through which Schénbein 
passed the current and observed its trans- 
formation into ozone. 

There is but one possible action of the 
ozone on the blood. It must hurry on the 
transfer of the oxygen to the tissues, call 
into existence the oxidation of those con- 
structive elements which the tissues require 
for their revivification. Doubtless, these 
changes are more extensive than we have 
been able to determine. 


OTHER FACTORS TO BE CONSIDERED. 


The experiments of Guy-Lassan should 
teach us a valuable physiological lesson. 
From his laboratory we feel that we can 
carry them over to that storehouse of chem- 
ical energy—the human body; and observe 
changes corresponding to those he observed 
in his jars filled with gases possessed of great 
affinity for one another which, however, 
remained quiescent and inactive until he 
prodded them with the stimulus of a gal- 
vanic current, which, as it passed through 
the gases, spurred into action, or awakened, 
as it were, their slumbering affinities, polar- 
ized their molecules and ushered into life the 
new something, the result of the three great 
potent factors—polarization, chemical action 
and affinity. Wehave tried to impress upon 
you the importance of these three conditions, 
for upon them depend all the chemico-physio- 
logical changes—in short, all changes that 
go on within the human body. 

We have observed them time and again in 
the course of our experimenting, and we 
have subjected them singly and together to 
the most rigorous test of verification. 

Our observations point to the one conclu- 
sion, and that is, that chemical action, the 
feeder of life, cannot go on unless there is 
present an electrical force, an energy that 
can polarize the molecules of the combining 
elements and prepare them for combining 
action. Affinity, catalytic force, the phe- 
nomena of contact in themselves, are impo- 
tent without that ever preceding factor— 
molecular polarization. 

It is the metabolism, the anabolism, the 
katabolism, the all, and more were it possi- 
ble, of that cardinal nourisher of tissues, 
that feeder of life, the blood. 

Animal electricity, and the important part 
it plays, we will reserve for a later chapter, 
and pass over to general details of our exper- 
iments upon the blood of the living animal 
in its normal state and under the stimulus of 
the galvanic current. 

(To be continued.) 
“ame - 
Commercial Electric Engineering 
Company. 

Articles of association of the Commercial 
Electric Engineering Company, of Detroit, 
Mich., have been filed, the authorized capital 
being $50,000, $16,250 of which has been 
paid in. The business of the company will 
be that of electric engineering and construc- 
tion and general electric supplies. The com- 
pany has opened temporary offices at 47 and 
51 Hodges’ block, Detroit, and have already 
secured several contracts for central station 
lighting plants. The company will repre- 
sent the Standard system of arc lighting in 
Michigan, Ohio and Indiana, and is under 
the management of G. E, Fisher, formerly 
with the Commercial Electric Company, of 
Detroit. 

=. _ 
New York Subway Commissioners. 


Mayor Gilroy reappointed, on November 
8, the three members of the New York 
Board of Electrical Control, Theodore Moss, 
Jacob Hess and Walton Storm. They are 
appointed for one year from November 1, 
1893. The salary of the office is $5,000 a 
vear. Moss and Storm are democrats, and 
Hess is a republican. 
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Electrical Men as Officers on “ p] Cid.” 

‘‘El Cid,” the big ocean steamship pur. 
chased by C. R. Flint & Company, of Ney 
York, for the Brazilian Navy, has practically 
completed her metamorphosis and is now 4 
man-o’-war which is expected to make 
things interesting for the rebel, Admiral 
Mello. She is equipped with a 43 ton 
dynamite gun and other smaller guns, 
Next to the dynamite gun a big electric 
search light attracts the most attention, Jj 
is mounted on what in an ordinary bog 
would be the pilot-house, and has a brace of 
Gatling guns flanking it, one on each side. 
It is of 16,000 candle-power, and is one of 
the largest ever manufactured by the Schuy. 
ler Electric Company, of Middletown, Cony. 
It was recently on exhibition at the World’s 
Fair in Chicago, and was purchased there 
by Admiral Maurity on his recent flying 
trip to the West. The Brazilians have pur. 
chased still another of about the same power 
and of the same make, which will be deliy- 
ered on board ‘‘E: Cid” some day this 
week. 

The electric search light is evidently an 
object of pride to Capt. Baker, who will 
command ‘‘ El Cid.” He refers to it in his 
quiet way as a pretty good thing in the way 
of alight. He stood close by the breech of 
the big dynamite gun as he spoke and 
beamed alternately upon one and then upon 
the other. 

Among the other officers of ‘‘ El Cid” are 
several Naval Academy men who are well. 
known in the electrical field. They are: 
Macdonough Craven, graduate of the class 
of 1881 at the Naval Academy; Fred. H. 





CANDLE-POWER 
‘* EL 


SIxTEEN THOUSAND 
ScHUYLER SearcH LiGur ON 
Crp.” 

Sparling and John J. Conway, graduates of 
the class of 1882; and Edward Brinley, 
graduate of the class of 1880. 

Craven is the son of Admiral T. T. Craven, 
whocommanded the Brooklyn under Admiral 
Farragut. Admiral Craven was one of the 

’ 

best fighters and perhaps the best seaman of 
his day. Young Craven stood at the head of 
his class at Annapolis in seamanship. He 
was considered the best all-round practical 
man of his class, He resigned from the 
service to go into civil engineering. He was 
the assistant engineer in charge of the con 
struction of the Niagara Falls power tunnel, 
and is at present in charge of the construction 
of the great Quaker Bridge dam at Croton 
Landing. He hails from Geneva, N. Y. 

Sparling is from the State of Washington 
He ran away and went to sea when a boy, 
and his family sought to gratify his nautica 
tastes by having him appointed to Annapolis. 
When he entered the academy he had been 
several years at sea, and wasa good practical 
seaman. He resigned from the service to 
enter the Chinese navy during the war 
between China and France over Tonquin, 
but arrived in China too late. He later 
commanded a steamship trading between 
Seattle and San Francisco. Her machinery 
became disabled in a gale of wind, and she 
went on a lee shore and was lost. Heis now 
head of the firm of F. H. Sparling & Com- 
pany, dealers in wire rope, at 44 Broadway. 
Sparling was at one time connected with 
W. H. Gordon & Company, electric supply 
dealers, of New York, and later he traveled 
for the John A. Roebling’s Sons’ Company. 

Conway is a member of the firm of F. H. 

Sparling & Company, and is from Norwich, 
1  # ‘ 
Brinley resigned from the service to enter 
the cotton business in the South. Later he 
came to this city, and now bas an office 1p 
Wall street. 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 


vgALUABLE INFORMATION FOR MANDU.- 
FAOTURERS AND DEALERS. 





We publish below the earliest information 
obtainable relating to new electric railways, 
new electric light companies and projected 
electric construction of all kinds. Every 
reader will find these columns of special 
interest, and manufacturers and supply 
houses will receive many valuable sugges- 
tions looking to new business by carefully 
watching this department in the ELECTRICAL 
Review from week to week. 


Electric Light and Power. 
Arcuison, Kan.—The Atchison Railway 
and Electric Light Company filed notice 
of an increase of capital from $250,000 
to $300,000 
SrpnEY, OnTO.—The Sidney Electric Light 
Company have increased their capital 
stock from $15,000 to $25,000. 
Electric 
Capital, 


JoNESVILLE, Micu.—Jonesville 
Light and Power Company. 
$15,000. 

MICH. 

Detroit, Mich. 


Michigan Electric Com- 
Capital, $10,000. 
DENVER, CoLo.—The Victor Electric Light, 
Power and Water Company has filed 
articles of incorporation. It is capital- 
ized at $100,000 and will supply the 
towns of Victor, Barry, Lawrence and 
Fremont with electric lights and a water 
plant. The incorporators are W. K. 
Johnson, H. E. Woods and J. E. Rock- 


well. 


DETROIT, 
papy 


CrIpPLE CREEK, Co.o.-—The Cripple Creek 
Electric Light Company has been incor- 
porated with a capital of $100,000. The 
directors are Robert P. Davis, Hiram 
Wilson and Willis S. Montgomery. 

New York, N. Y.—The Cataract General 
Electric Company has been incorporated 
for the purpose of purchasing and sell- 
ing electric power, and the negotiations 
of contracts for the production, distri- 
bution and use of such power within 
the county of Monroe, and in such other 
places on or near the lines of railroad 
entering the county as may furnish a 
market for such power. The principal 
office will be in New York city and the 
capital is $8,000, divided into $10 
shares. The directors are: William 
Mertens, Thomas C, Platt, Commodore 
P. Vedder, Frank W. Hawley, and 
Charlton T. Lewis of New York city, 
the last three named each subscribing 
for 50 shares of the capital stock. 


Firint, Micu.—The New Home Telephone 
Company has filed articles of association 
with the county clerk. The capital 
stock is $120,000. 

Somerset, Pa.—The Somerset County Tele- 

Company: capital, $6,000. 

W. S. Mack, W. W. Staub, 

Houck, E. H. Wer- 


serkey, Somerset. 


phone 
Directors, 
Meyersdale ; G. B 
ner, J. A. 
Cuicaco, In.t.—Articles of incorporation 
were filed with the Secretary of State 
yesterday of the Northwestern Elevated 
Railroad Company, which proposes to 
construct a railroad on certain streets in 
Chicago. The capital stock is $15,000,- 
000 and the incorporators are Chicago 
capitalists 
The Pittsburgh Electric 
Company, capital, $5,000. Directors, 
James A. Curry, Wilkinsburg; William 
i Warwick, Bellvue; Robert A. 
Johnston, William N. Gillespie, Pitts 
Edwin L. Allen, Allegheny. 
Fautits, N. Y.—The Pittsburgh 
Reduction Company bas made arrange- 
construction of its 
It is the first 
The buildings 


PirrspuRGH, Pa. 


burgh 


NIAGARA 


ments for the 
immense aluminum plant. 
t 


to lease electric power, 


will be three in number. 
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The Expiration of Edison’s English 
Filament Patent. 

On November 10, 1893, the English patent 
for the original Edison incandescent lamp 
expired. Being the first of the family it was 
expected that a great show of pomp might 
attend the funeral obsequies, but all was 
quiet, and nota ripple ruffled the present 
calmness which surrounds the present in- 
junction suits. 

The English patent was entered on Novem- 
ber 10, 1879, but was not sealed until May 
of the following year. The life of a British 
patent is 14 years from the date of the appli- 
cation. As, however, it is claimed that the 
English patent was taken out after the United 
States patent, Mr. Fish, the counsel for the 
General Electric Company, declares that, as 
far as he knows, the expiration of this patent 
will have absolutely no effect on the life of 
the United States patent. 

As it has been rumored that there is a pos- 
sibility of one or more of the lamp com- 
panies now closed by injunctions, making 
application for a removal of the injunctions 
on the grounds that the Edison patent has 
expired in this country, it might be interest- 
ing to determine upon what facts the com- 
panies would base their application. 

Attached to the original Edison patent, 


patent has expired according to the request 
of the parties in interest, the expiration of 
the United States patent should have been 
on November 10 of this year. But whether 
the Commissioner of Patents nas any right 
to limit or extend a patent beyond its 
natural life, as affected by existing condi- 
tions,such as the expiration of foreign patents 
or other attending circumstances, is quite 
another question. Lawyers, other than 
those connected with the parties in interest, 
declare that the correction to the original 
patent is not worth the paper it is printed 
on. It would, therefore, seem that the 
expiration of the English patent is merely ¢ 
passing incident, and that on November 17, 
1894, when the Canadian patent expires, 
we may expect a little more litigation. At 
the present time no certainty exists. The 
appeal from the Oconto lamp case is soon to 
be decided, and, as a prominent patent 
lawyer remarked in connection with this 
case, ‘‘A Court of Appeals has its uses, and 
once in awhile a decision is reversed.” 
-__- 

The Edson Pressure Recording Gauge. 

A steadily increasing business with elec- 
tric light and power companies in this coun- 
try, Canada and abroad, is reported by Mr. 
Jarvis B. Edson, of 87 Liberty street, New 
York, N. Y., the sole manufacturer of the 
Edson pressure recording gauge. 
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A Large Mine Pump. 

The application of electricity to mine 
service, although but one of the later depart- 
ures in the field, has already attained that 
degree of perfection which allows it to be 
come an unrivaled competitor to both steam 
and compressedair. This fact was no where 
so ably demonstrated as at the recent World’s 
Fair in the apparatus of the General Electric 
Company, which made a complete exhibit 
of mining electrical machinery. 

The largest and most striking piece of 
machinery in this mining exhibit was a single 
reduction electric pump employed to furnish 
a head of water to the Pelton wheel in the 
ingenious demonstration of transmission of 
power by three phase current. This pump 
is triplex double acting, having outside 
packed plungers, operated by means of cross- 
heads and connecting rods, from an extra 
heavy forged steel crank shaft. It was 
designed for mine work, and has a capacity 
of 500 gallons per minute against 650 foot 
head. The plungers are of bronze, have a 
diameter of five and three eighth inches, and 
are 18 inch stroke, and when operating at 
full capacity require 50 revolutions of the 
crank shaft per minute, giving a plunger 
speed of 150 feet. The cylinders and valve 
chambers are made of composition metal in 





A LARGE ELECTRIC 


dated January 27, 1880, is the following cor- 
rection which is here given in full: 
CORRECTION IN LETTERS PATENT NO, 225,898. 


DEPARTMENT OF THE INTERIOR, } 
Unirep States Patent OFFICE, 
WasutneTon, D. C., December 18, 1883. } 

In compliance with the request of the party 
in interest, Letters Patent No. 223,898, granted Jan- 
uary 27, 1880, to Thomas A. Edison, of Menlo Park, 
New Jersey, for an improvement in “electric 
lamps,’ is hereby limited so as to expire at the 
same time with the patent of the following named 
having the shortest time to run. viz., British patent, 
dated November 10, 1879, No. 4,576: Canadian patent, 
dated November 17, 1879, No. 10,654; Belgian patent, 
dated November 29, 1879, No. 49,884: Italian patent, 
dated December 6, 1879, and French patent, dated 
January 20, 1880, No. 133,756 

It is hereby certified that the proper entries and 
corrections have been made in the files and records 
of the Patent Office. 

This amendment is made that the United States 
patent may conform tothe provisions of Section 
4,887 of the Revised Statutes. 

BenJ. BUTTERWORTH, 
Commissioner of Patents. 
Approved : 
M. L. Jostyn. 
Acting Secretary of the Interior 


If we may take a little hint from the 
above request, it would seem that since it 
was made with some object in view, that 
object must have been something which 
would have shortened the life of the United 
States patent. Such an unusual request as 
asking for a limitation of a patent as valu- 
able as this one promised to be, must have 
been caused by a circumstance which was 
very dangerous at the time. However, now 
that the danger bas past and the English 


MINE Pump INSTALLED BY THE GENERAL ELECTRIC 


From the universal adoption of these very 
valuable instruments in all classes of manu- 
facturing industry, and especially in electric 
light and power plants in all parts of the 
world, which have been the only recognized 
standard in their particular line for the last 
20 years, it would seem that there is a great 
amount of truth in the editorial remark 
recently made by a leading engineering 
journal, viz., *‘It is one of the essentials that 
often saves enough to pay tbe dividend.” 
Certainly this editorial comment is carried 
out by the letters he has received and is 
receiving from time to time from his patrons, 
of whom there are many thousands scattered 
all over the world, 

The Edson pressure recording and alarm 
gauge gives a record of the steam, air, gas, 
water or oil pressure carried for the 24 hours, 
and each hour is printed on the chart, which 
is ruled to the special vertical scale of the 
instrument. The portion of chart traced 
upon is removed daily and placed in a chart 
album specially provided therefor. In this 
way acompany keeps a ledger account of 
their steam boiler. This chart album is 
very useful for reference. The leading 
engineers have for many years made a prac- 
tice of embracing the Edson recorder in 
their specifications, as they claim it is an 
essential feature of a modern and complete 
steam plant, both from a monitorial as well 
as an economical standpoint, and that it 
soon pays for itself in fuel saved. Also, 
that a superintendent or manager cannot 
conservatively manage his steam plant with- 
out the information obtained by the Edson 
pressure recording gauge. 


COMPANY. 


order to resist the action of bad mine water. 
The pump is operated through a single set 
of gears by a General Electric six-pole 75 
kilowatt motor, making 275 revolutions 
per minute. This necessitates a reduction 
of only five to one at the gears. The 
design of the pump is, in many respects, 


novel. The arrangement of the arma 
ture shaft, which is prolonged over the 


top of the pump, brings the motor to one 
side of the pump instead of in front, as is 
usually the case. By this means a great 
saving in space is effected, and this fact is a 
matter of consideravle importance when it is 
a question of installing pumps in the under 
ground recesses of mines. Hitherto, pumps 
of this class have always been constructed 
with two sets of gears, but in this pump one 
set is economized by the slow speed of the 
motor, and a proportionate gain in efficiency 
effected. The pump throughout is solidly, 
substantially and extra heavily constructed, 
and may be run for long periods without 
cessation at its full rated capacity. An elec- 
tric pump of similar capacity to this has 
been, for sometime past, operating success 
fully in the Calumet and Hecla mine. 

It is reported that the Commercial Cable 
Company will begin work on their third 
Mr. Mackay is 
money 


cable early next 
furnishing a large portion of the 
required for this purpose. 


year, 














Mistakes in Delivering a Telegram. 

The Supreme Court, of Georgia, held, in 
the case of the Western Union Telegraph 
Company vs. Patrick, that where the sender 
of a telegraphic message had erroneously 
given theaddress of the sendee as a particular 
street number in a city, and the telegraph 
| company had promptly carried the message 


| to that number and was to deliver it 


amy 


flixt IH IHI ari 


if 
| 
| 
| 
| 











unable 








= because the sendee was not to be found there, 

George Cutter, Chicago, reports a 
good outlook for the Waterhouse 
cent arc lamps, which are taking well in the | 
West. 

The Metropolitan Electric Com- 
pany. Chicago, reports the receipt of a 
very important order for N. I. R. wire. 
This wire is coming into favor very rapidly, 
contractors and builders finding that it 
meets every requirement. The Metropolitan 
Company carries a large stock of all sizes, 
and is enabled to fill orders promptly. 

The Central Electric Company, 
Chicago, state that they have been receiving 
lirge orders for all sizes of porcelain insu- 
litors, and are making a specialty of this 
particular line of goods. They claim to be 
handling the highest grade of porcelain ware, 
and the numerous large orders which they 
have recently booked will more than confirm 
their statement. There have been so many 
cheap shoddy porcelain insulators foisted 
upon the market that it will no doubt be of 
interest to the trade to kuow that a highly 
vitrified and water-proof insulator can be 
secured without delay. 


entitled to recover of the 
company the penalty prescribed by the 
Georgia act of 1887, unless it affirmatively 
| appeared that the company knew the proper 
address of the sendee or could have readily 
ascertained the same. If upon examination 
of the city directory the initials of the sendee’s 
given name as contained in the message were 
not to be found, the court said the company 
would not, in order to escape the penalty, 


the sender was not 


incandes- 


be bound to send the message to a person 
whose surname in the directory was the same 
as that of the sendee, although in point of 
fact this person was really the sendee, whose 
given name, as set out in the directory, cor 
responded to one of the initials in the address, 
the other initial appearing in the directory. 


WANTED. 


A second-hand dynamo suitable to run 30 





to 50 arc lights, also lamps. 


Address P. O. Box 5077, Boston, Mass. 





—-_- 
Receiver for the Shaver Corporation. 
Strong has been appointed 








, Bolgiano’s Little Giant 


Theron G. 


receiver of the property of the Shaver Cor- eaten 
poration by Judge Lacombe in the United DYNAMOS 
States Circuit Court. The application was = a 
made by William L. Brown, who asserts - — quired 


gOLGIANG 
\ pITTLE 


waren 


that the concern owes him $23,000, which 


ine ee) 5 Delivered Free upon 
it is unable to pay. It also owes other sums 


Yy receipt of price. 


_ELECTRICAL ae Sane 








to the amount of $4,000. The corporation 
was organized in Virginia in 1892 with a 
capital stock of $2,000,000. Its principal 
offices are in this city, and its business is 
dealing in patents. It owns the Shaver 
telephone, which an injunction prevents it 
from selling. The bill in equity states that 
the assets consist of $4,000 worth of stock, 
$6,200 worth in sub-companies, and the 
patent rights, many of which are insecure. 
The application for a receiver was con- 
curred in by the officers. 


No. 2 MOTOR, $10. 


For Heavier Work. 


BS. 3, 






Z ALBANY, 
Gentlemen: 
Your $5 Water Motor 
Tan my Dynamo and devel- 
oped 12 incandescent lights 
It is worth three times the 
price. 








GEO. ZIMMERMAN 


THE BOLGIANO WATER MOTOR C0., 


405 Water Street, LTIMORE, 


SECOND-HAND RAILS 


We own and offer for sale cheap about 
100 tons of second-hand Steel Rails, all 
carefully selected for relaying, and prac- 
tically as good as new. We sell NEW 
STEEL Rails, too. 


ROBINSON & ORR, 


No. 419 Wood St., Pittsburgh, Pa. 


WANTED.- 


good condition ; 
ferred. 





tae 
ELECTRIC RAILWAY AND POWER 
NOTES. 

Van Wert, O., people will try electricity 
for cooking purposes. 

The United States Navy. Department has 
sent us the ‘‘ Annual Report of the Chief of 
the Bureau of Steam Engineering” for 1893. 

Contracts for 95,000 feet of cable for the 
trolley line on Tenth and Eleventh streets, 
in Philadelphia, have been awarded by the 
Electric Traction Company. 

The contract for the building of an elec- 
tric street railway in Tarentum, Pa., was let 
to a Pittsburgh firm last week. The work 
will be commenced at once, and cars are to 
be running within 45 days. 





2 Arc Lamps, 
second-hand : 
50 volts each; Brush pre- 
Address M. E., 
Care Electrical Review, 
13 PARK ROW, N. Y. | 


The Dixwell avenue horse railroad in New 
Haven, Conn., has been bought by a Phila- 
delphia syndicate for $250,000, and will be 


| this is the only line from the East that 


Vol. iia 13 
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LIGHT YOUR MILLS, FACTORIES, 
STORES AND HOMES WITH Your | 
OWN MACHINE. 


COLBURN ELECTRIC MFG. 6O., 


Manufacturers of Electric Dynamos and Motors. 


| 
| A Suggestion 


— 


That Everyone 
Should Heed. 





Our machines are especially adapted for 
mills and factories where a first-class 
economical light is required. 


NEW ENGLAND SALES AGENCY, 


LYNN, MASS. 


Put your savings in an investmen: 
exempt from fluctuation in value 
and beyond the reach of com mer- 
cial disaster. 
reor- 
ganizations or repudiations possible 
in the promise to pay of the Eyuitable 
Life Assurance Society, 

The income of the Equitable last 
year was $40, 286,237.49. Its expense 
of management was less, 


There are no receiverships, 
66 Baker Street, 


Send for illustrated catalogue and price 
list. Special discounts to electrical supply 
houses. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 


5 ano 7 Dev Sr., New Yoru. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washington Street, JERSEY CITY, N. J. 


Creosoted Lumber, Underground Conduits. 
Telegraph Poles, Piling and Ties Furnished, 


its out. 
standing assurance over one hundred 





million, and its surplus about double 





that of the next largest company, 
For particulars, address 


CHARLES H. MACLILIE, 
Assistant Manager, 
120 BroApway, NEw York Criry. 
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OUSE ¢ 00 oL SUPPLE 


ELECTR! ***. OF ALL KINDS 
WRITE F FOR CATALOGUE 


PARTRICK RRS Druoea 





HAVE YOU BEEN TO THE 
WORLD’S FAIR? 


If you have not, do you realize that only a 
few days remain in which to embrace this 
opportunity of a life-time? 

A visit to the World’s Fair is, in itself, a 
liberal education. You can’t afford to miss 
it. Do you know that all trains of the Michi- 
gan Central, ‘‘The Niagara Falls Route,”’ 
stop at Falls View Station, affording pas- 
sengers the most comprehensive and satis- 
factory view of the Great Cataract, and that 





» 
Elect wating ing Co. 


COR.ROSE, —_— CHAMBERS STS. 
ox New York =o 
4 if 
ENGRAVING IN LINE OR HALF-TONE FOR 
ALL ADVERTISING OR ILLUSTRATIVE 


PURPOSES. 
BEA 


> For GIALOGYE 


ae 








carries passengers directly to the Exposition 
Grounds with local stops at 60th street 
(Midway Plaisance) and 53d street (Hyde 
Park), within easy walking distance of over 
one Hundred Hotels ? | 

For World’s Fair folder, containing much | 
valuable information, address 

W. H. UNDERWOOD, 

Eastern Passenger Agent, BUFFALO, N. Y. 
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THE ADAMS CONVERTER, 


ERS, euch. 


Lewis J. LeMay, President, 
P. H. McCormick, Vice-President, 





~ Joun S. Crump, Treasurer, 

R. F. Gorrscua.k, Secretary. 
OFFICE OF SECRETARY. 

COMMERCIAL ELECTRIC LIGHT COMPANY. 


; Co.tumsvs, INp., September 8, 1893. 
THe Apams E.Lectric M’r’e Co., 


ELKHART, IND. 

GENTLEMEN : 

Enc losed find exchange No. 8 .786 on First National Bank of Chicago, for $23.00 in 
payment of your invoice of recent date, herewith. Please receipt the same and return. 

We have the Adams Converter in use, and are well pleased with it. We have 
been using Fort Wayne, Stanley and Westinghouse Converters, and can say that we like 
none better than the Adams Converter. 

Yours truly, 
THe CommerciaL Etectric Licgnt Company, 
By R. F. GorrscHa.k, Secy. 





extended to Centerville and equipped with 
electricity. The heaviest stockholders in the 
syndicate are Richard H. Clay, president of 
the Security Trust Company, of Philadel- 
phia, and Edward W. Moore, president of 
the passenger railway in Newark, N. J. 


ROYCE & MAREAN, 


DEALERS IN 


Electrical Supplies, 


WASHINGTON, D. C. 
C. F. SPLITDORF, 


MANUFACTURER OF 


ELECTRO -MAGNETS, 


good deal of ground. They are to be com- Insulated Electric Wires. 


pleted by February 1, and the Niagara Falls | (Armature and Magnet Winding a Specialty). 
Power Company will furnish the electrical | 
power for them, 17-27 Vandewater St., New York. 





The contract for excavation and the con- 
struction of foundations for the three large 
buildings to compose the new plant of the 
Pittsburgh Reduction Company, at Niagara 
Falls, was awarded on November 3 to James 
Stewart & Company, who are building the! 
power house for the Cataract Construction 
Company. The work on these new build- 
ings will begin on Monday, when a large 
force of men will be put to work. They are 
to be of stone and steel, and will cover a 











ROMPT SHIPMENTS! ©) 


Because of the demand for ‘‘M-V”’ 
Ammeters and Voltmeters we have on 
hand a large stock of different ranges, 
shipment on 








AIOLTMETER 









to insure immediate 
urgent orders, 

Diploma awarded 
Fair 
construction and convenience in use ”’ 

The best switch board 
instruments made! 

Write for particulars and descrip- 
tive Circular No. 420. 


QUEEN & CO., 


INCORPORATED, 


PHILADELPHIA, U. S. A. 


at the World’s 
of design and 


<3e-—___~ 


** For excellence 


low-priced 
“Rucen b Cc Makers 
J hiladelphi a 


Res.2261 Nat 60°F. 
N° 1273. 






Send 10c. for Illustrated catalogue *‘T,”’ 
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